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1(1  hrcak  (Itiwii  cttal  M‘am>  iiiti‘r>[u‘r>f(l  witli  lliii  k  l»aiiil>  of  lu’aw  rttt  k 
anti  'lalf.  a  r-trnni:.  tlftiM'  iirailt*  nt  [tfr?ni"ililc  [ntwtliT  i-  nt'cilftl  lo 
^fl  t'ctmtiniital  roull-  Intin  l)la~l-. 

Ilfit  iilf^  maimlai  ltin>  >in  li  a  [ttMUii-^ililt*  [Miwtlt-r.  altniL'  with  nllifr 
^railf'  anti  -lrt‘ni:lli>  nl  t“\|i|ti~i\ t>  It*  niffl  llit*  nian\  anti  \ariftl  t  ttntli- 
tititi>  in  t'tial  nnnt>  tlirtniizlittut  tin*  nation. 

( )nr  ti'flinit  al  >alt>>->fr\  ifo  rt'[irt‘>t'ntati\t“!'  wt'lt  ttnn*  tlio  «)|)|K)rtiinitv 
to  tli>fn,'S  uitli  \ttn  llfri  nlf>  |MTmi»~ililt‘  |to\\tlfr.~  in  "Kinii-Si/i' " 
cartritluo.  anti  tt»  -lutVN  Intw  tlioir  n>t‘  rtxilt^  in  iniproxotl  nitMliotl?  til 
Martini:  anti  tuttro  t'llit  iont  tiporation  til  \oiir  foal  mint*. 


HERCULES  POWDER  COMPANY 

l'.\l>loxh  vs  I'fciuirtnicut.  90()  Market  St.,  Wihniiifitrm  f)9,  Del 


Hiniimi;li.titi.  \l.i  ;  (  In.  .i^c.  Ill  :  Ittiliilli.  Mum;  ll.i/lfl. .11.  I’.t;  Joplin.  Mo.:lo«  \ncfli'«, 
(  .till  ;  Ni-w  ^ork.  N.  ^  ;  l’ill'l«iir:;li.  I'.i  ;  S.ilt  I  ,ikf  ('it\.  I  l.ili;  S.tn  t  r.inii'i'o.  ('.till. 


HERCULES 


THE 

EXPLOSIVES 

ENGINEER 


Fore  runnel*  of  Progress  in 
Mining,  (Tuarr ying,  Construction 


Thf  winiuTS  »)f  the  National  Safety  Comj)etition  of  195S 
are  announet‘(l  in  the  article  lu'ginning  on  page  71.  This 
coinpe-tition,  eoiulnetecl  hv  the  I’.  S.  Hnrean  of  Mines,  de¬ 
termines  the  winners  of  the  eoseted  Sentinels  of  Safety 
trophit*s  pnnided  hy  Tiik  Kxri.osiyi-.s  Kncinkkh.  The  c-om- 
pt‘tition  originattxl  in  192.5  from  a  eonferenev  called  hy  the 
Honorable  Herbert  Hooyer,  then  Secretary  of  (aimmercr, 
se<“king  a  remedy  for  the  mounting  injnrii's  and  deaths  in 
Tinted  State's  mines  and  (jnarries.  Tlu'  c'ditoi  and  staff  of 
Tiik  K.xri.osiyKS  K\(aNKKH,  who  were  among  those  in\ited 
to  the  eonferi'iiet',  suggested  a  nation-wide  eompe'tition  to 
he  cDiulnete'd  by  the  Bureau  of  Mines,  with  the  trophies  in 
the  sexeral  c'lassifications  to  be  provided  by  the  maga/ine. 

The  article  by  John  (7  .Machisak,  (.'hief.  Branch  of  Acci¬ 
dent  .Analysis,  Division  of  Safety,  Bureau  of  .Mines,  I’.  S. 
Department  of  the  Interior,  reports  the  nnmber  of  partici¬ 
pants  in  tlu'  19.>S  competition  at  a  new  high,  while  the 
injury  rates  held  near  their  lows  for  the  'Af-vear  period. 


rhe  (.’olorailo  Biver  Basin  project  of  the  T.  S.  Bureau  of 
Beclamation  is  an  nndertaking  so  vast  in  scope  that  it  stag- 
gi'is  the  imagination,  ('overing  an  area  of  IIO.OOO  scpiare 
miles,  an  area  larger  than  the  states  of  Ni'w  Aork,  Bennsv  l- 
vania,  and  New  jersey  combined,  the  project  is  designed 
to  store  and  distribute  water  to  mak»'  this  arid  region  pro¬ 
ductive  farmland,  (aingress  has  anthori/ed  the  construction 
of  four  major  storage  units  on  the  I’ppc'r  (ailorado  Biver 
.md  its  tribnt.iric'S. 

The  dams  are  known  as  (ilen  Tanvon.  which  will  cost 
•S-22.5.(KH),()(K);  the  Klaming  (iorge  unit  is  c'stimated  to  cost 
•Sb7.()(K).(HK);  and  the  Navajo  Dam.  an  earth-fill  striictnre 
on  the  San  jnan  Biver,  is  I'xpc'ctc'd  to  cost  $42,(KK).(MK).  The 
fonrth  storage  facilitv  anthori/c'd  is  the  (,'nrecanti  unit  on 


KDI  roHI.M,  .s  r.AFK:  (  wns  J.  O'.Ni-.ii.i., 

I'.tlihir,  TnoMA?*  K.  Mii.i.m,  (Unitrihutinn  Editor; 
(aiUKiDK  .\.  Donvki.iv,  .\ss(Hiatc  I'.ditor;  Kd- 
\v.\Ki>  I,.  Cnwr,  Art  Editor;  How  vkd  H.  I)i<  kson, 
I'fodui  tion  Mdiuim'r;  ('n  viu.Ks  K.  H  vbkvoi.d,  Ad- 
t  crtisinn  Maiuturr;  Movn.oviKHV  tt,  Hcnn.  Director. 


Sl'HS('ttn’'rl()\  H.X'I'K.S:  Vntted  States  <iud  (’iliuida-Eiiir  ^’iMr. 
$l..'j0;  Single  {^»pk's,  S.'40;  l.imited  Suirseriptious  Oulii  to  Cither 
Countries—Ohe  ^V.ir,  S2.50,  Siiiul*-  ('opirs.  S.-tO, 


Tiik  Kxitosivks  Knc.inkkii.  fit '3  dki.avv.xhk  misr  hiii.dim.. 

W  II.MINt.TOS,  IIKI.AVVAMK.  I’HIVTKIIIN  CMTKO  VI  A!  KS  Oh  AMKHK  A. 


I'CBl  IMIH>  BV  HERCULES  POWDER  COMPANY 
®  Ni»cuiis  ►coDi*  coyp^KY  m» 

.17  NO.  I  VIVV-JINK.  I!».5» 


c'o.N  1 1:.\  I  s 
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Fhko  A.  Si  vrox —Cl /iiogrci/i/n/  .  W) 

1  In*  W  inners  in  19.5S .  .  7t) 

riic'  N.itional  S.ifetv  C.'onipctition  of  19.>S  . 71 

Bv  |oil\  ('.  M.\(  IIIS.AK 

Awards  of  (a'l tificatc'S  of 

Achievement  in  Safety— 19.5S .  79 

W  atc'i  for  the  Tpper  Toloiado  Biver  Basin  St) 

By  Tiiom.as  K.  Mii.i.kh 

Dvnamitc'  Solves  rongh  Salvage*  Problem  SS 

Bv  W'n.i.iAM  F.  H.m.i.sikai) 

Multiple  Short-Period  Dc'lav  Blasting  in 

Tndergromid  Bitmninons-taial  Mines . 91 

By  Dr  NMs  \'.  Plan 

Nc'vv  .Note's . 94 


\  iruH  and  tipimiiii'v  c'xprt'HMul  h>  th«*  authors  ol  articlrs  in  this  piiblicatiiiii 
arr  their  o>%n.  and  thes  do  not  net-t's^ariU  represent  lhos«>  ot  the  piililisher. 


the'  (hiimison  Biver  lint  final  plans  for  this  unit  h.ive  not 
vc't  been  approved. 

.\n  iiiti'ic'sting  resume  of  the  Bnrean  of  Beclamation  pl.ms 
lor  the  Tpper  (ioloiado  Biver  B.isin  b«'gins  on  page  SO, 

o  o  o 

One  never  ceases  to  wondc'i  at  the  nnnsn.il  jobs  industrial 
explosives  are  callc'd  upon  to  do.  rii*'  most  recc'iit  minsnal 
job  to  come  to  om  attc-ntion  is  the'  salvaging  of  a  lead  lining 
troni  sonu'  abandoiu'd  acid  vats.  Plu'  lead  sheeting  was 
s.mdvviched  between  a  concrete  ontc'r  shell  and  a  brick  lin¬ 
ing.  and  its  rc'inoval  presentc'd  a  challenge  that  tested  both 
the  imagination  .ind  tc'chnical  skill  of  the  contractor,  Biirii- 
brae,  Inc.,  of  lOwsoii,  Mai  v  iand. 

\  step-bv -step  desc  ription  of  the  proccdiin'  that  aceoni- 
plished  this  iiiiiimi.iI  bl.isting  job  bc'gins  on  p.igc'  SS. 

Tsc'cl  tor  many  vc'ars  in  (|naiiving.  opc-n-pit,  and  certain 
tvpc's  of  nndc'igronnd  mining  and  construction  work,  the 
short-pc'riod  method  of  initiating  c'xplosivc's  is  now  bc'ing 
nsc'cl  siiccesslnllv  in  nncic'i ground  bitnniinons-coal  mining. 

Dc'imis  Plan,  an  c'xplosives  c'ligineer  of  many  vears’  ex- 
peric'iice  in  servicing  coal  mine's  in  the  .South,  presents  a 
thought-provoking  aitich*  on  this  nic'thoci  ol  bl.isting.  Pile 
.irticle  tc'lls  of  the'  c'.iilv  c'xpc'i imeiits  tli.it  proved  the  fc'asi- 
bilitvof  multiple' short-pe  riod  clc'I. IV  blasting  in  bitmninons- 
coal  mine's  .ind  the*  aelv  ant.ige's  that  h.ive-  re'snlte'd  by  the' 
use-  eif  this  nic-thocl.  I  lie'  article-  starts  eiii  page- 91. 

.\  ne-w  bookle-t  is  available-  de-scribing  the-  use-  eif  Short- 
Pe-riocl  De-lav  Kle-ctric  Bl.isting  ('.ips  in  m.mv  mining,  epiar- 
rvineg.  anel  consti nction  opi'r.itions.  If  vein  woiilel  like-  tei 
hav  e-  a  ciipv .  just  write-  to  the-  e-cliteir  eif  this  pnblicatiein. 
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Tough  and  long-lasting — (lardner-Denver  drill  ateol.  Emer- 
K»*nof  from  hent-Irtvit  fiirnatv  shows  carburi/.inn  prin-ess  that 
results  in  abrasive-resistant  exterior  and  touith  inner  con*. 


First  choice  in  crawler  drills  — The  versiitile  swinR-boom  "Air 
Trac”®.  Now  available  in  a  variety  of  models  ineludinR  stiff- 
and  swinjf-boom  units  with  complete  hydraulic  components. 


5  Vi'  hammer  diameter  —  Here’s  det*p  hole  drillinR  power  that  packs  plenty  of  punch, 
(lardner- Denver  DHl-t.'l  fills  the  nn-k  drill  Rap  l»etween  waRon  drill  and  rotary  rig. 


m 


HARD-HITTING  DRILL 

,  THE  POWER  AN 


5 
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Select  your  rock  drills 
from  the  most  complete  line 
of  drifters  in  the  field 
. .  •  GARDNER-DENVER 


Gardner-Denver  offers  the  most  complete  range  of 
drifter  drills  known,  thus  assuring  the  right  drill  for 
your  application,  regardless  of  what  it  may  be. 


Talk  to  a  Gardner-Denver  blast  hole  specialist  be¬ 
fore  you  figure  your  next  bid.  HLs  exjjerience  can  help 
you  select  the  best  blast  hole  plan  and  the  right  equip¬ 
ment  for  the  job  from  Gardner-Denver’s  complete  line 
of  drills,  rigs,  steel  and  accessories. 


MIDNIGHT  MISSION 


When  unexjxH'ted  developments 
demand  immediate  attention 
(additional  equipment,  esst*ntial 
parts.  s|)e<-ial  serviix*),  a  Gardner- 
Denver  man  is  ready  to  go — any 
time,  anywhere.  And  at  Gardner- 
Denver,  there’s  no  sul)stitute  for 
men — our  l(K)-year  philosophy  of 
growth. 


In-the-hole  power  for  rotary  rigt  —  New  Gardner- 
Denver  "Mole-Dril"*  rides  with  the  hit  through  rcK-k  .  .  . 
delivers  more  striking  power  than  any  other  drill  of  its  size. 
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EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 


uJT] 


Gordner-Denvtr  Company,  Quincy,  Illinois 

In  Canada:  Gardner-Donvor  Company  (Canada),  Ltd.,  14  Curily  Avonuo,  Toronto  16,  Ontario 


[•Trade- Mark 
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FRED  A.  SEATON 


Fred  A.  Seaton 

SK  Hh  I  AHV  OK  TIIK  l\TKKIf)U 


A  Kio^raphy 

F^kki)  a.  skaton.  Miclwt'st  newspaper  man,  is  aclinirablv 
trained  for  tlie  task  of  lieading  that  liiant  department 
which  attends  to  the  interior  of  onr  eotmtrv.  For  like 
another  pnhiieation  which  claimeil  to  “cover  Dixie  like  the 
dew,”  his  pnhlications  and  radio  transmitters  an  er  the  Mid¬ 
west  likt'  tlu'  wheat  and  corn. 

Born  to  the  newspaper  profession,  and  raised  with  print- 
t  r’s  ink  in  his  nostrils  and  tinder  his  fiinjernails,  h'red  Seaton 
learned  ahont  news  at  his  father’s  knee.  He  was  a  compos- 
ini'-room  helper  Before  he  was  out  of  grade  scIkm)!,  and 
conld  set  tvpe  hv  hand  from  the  tvpe  ca.se  at  the  age  of 
nine.  To  a  newspaperman,  that  puts  him  ahont  on  a  par 
with  .Mo/art  placing  the  haqisichord  at  the  age  of  three. 

Born  propheticallv  in  \\  ashington,  D.  C!.,  Fred  attended 
the  .Manhattan,  Kansas,  grade  schools  and  the  Manhattan 
High  School,  where  he  engaged  in  sports  and  dramatics. 
At  Kansas  St.ite  (aillege  in  Manhattan,  h('  i-xpanded  his 
('xtracnrricnlar  actixities  to  include  pnhlications,  the  Little 
Theatre,  and  director  of  sports  pnhlicitv.  In  his  senior  vear, 
lu“  (‘iigaged  in  dramatics  so  strennonslv  that  while  playing 
the  leading  role  in  his  college  plav  he  fractured  his  skull, 
was  laid  np  for  sexeral  weeks  in  a  hospital,  and  conld  not 
graduate  with  his  class. 

(aiming  out  of  colh‘g»‘.  lu'  did  what  came  natnrallv  and 
hecame  wire  news  (*ditor  of  the  Manhattan  Chronicle  and 
citv  ('ditor  of  the  Manhatt(ni  Mcrcnn/  in  DTT  He  Ix'came 
associati'  editor  of  the  Seaton  pnhlications  at  Manhattan 
from  IfIL?  to  19‘^7.  and  pnhlisher  of  tlu*  Hastings,  Nehraska. 
Trihnnc,  from  UD7  to  d.ite.  W  ith  his  father.  Fax  .\.  Seaton, 
and  his  hrother,  B.  M.  Seaton,  he  milarged  the  familx  inter¬ 
ests  to  inchule  not  onlx  the  M.mhattan  nexxspapers,  hnt  also 
tlu‘  papers  at  (ailfexx  ille  and  W  infield,  Kansas,  at  Hastings 
and  .\llianc(‘.  .Nebraska,  at  Sheridan,  Wyoming,  and  at 
Lead  and  Deadxxood,  South  D.ikota,  as  xvell  as  radio  and 
telex  ision  stations  in  some  of  these  locations,  and  Western 
I'artn  Life,  the  farm  xxeeklv  pnhlished  at  Denxer.  Fr«'d’s 
father  di«‘d  in  19.'52.  and  his  motfuT,  Dorothea  Kli/aheth 
Schmidt  Seaton,  noxx  holds  xarions  corporate  posts  in  the 
nexvspaper,  radio,  and  telex  ision  group. 


Fred  xvas  electeil  a  memher  of  the  Nebraska  nnieameral 
legislature  for  txxo  terms,  from  D4.a  to  U)W.  and  then  xvas 
appointed  I'niteil  Statx's  Senator  from  Nehraska  on  Deeem- 
lier  10.  19.51,  to  fill  the  xacanev  caused  hv  the  death  of 
Nebraska’s  Senator  Kenneth  S.  Wherrx’.  His  real  start  in 
politics  dates  hack  to  the  19)0's,  xvhen  he  xvas  a  sei  retarv  to 
(aixtTuor  .\lf  Landon  iif  Kansas  in  the  19A0  presidt'iitial 
campaign. 

He  XX  as  President  KisenhoxxtTs  personal  campaign  ail- 
X  isor  in  the  prt'sidential  campaign  of  19.52.  a  post  he  re- 
peat('d  in  the  19.5fi  camp.iign.  He  xvas  appointt'd  .\s.sist.mt 
.Seeretarv  of  Def  ense  in  19.5'L  h‘ax  ing  that  office  in  19.5.5  to 
become,  snccessix  elv,  .\ihnini.stratix  e  .Xssistant  and  Depute 
.\ssistant  to  the  President.  He  xvas  appointx-d  Si'cretarx’  of 
tfu'  Interior  hv  President  Fisenhoxver  and  xvas  sxvorn  in  on 
June  .3,  19.56. 

.Mr.  St'aton’s  Interior  policx  h.is  been  summed  np  as  a 
sound  natnr.d  resomees  poliev  fostering  both  eonservation 
and  xxise  use.  “'riu'  Dep.utment  of  the  Interior,”  savs  Mr. 
Seaton,  "is  keenly  axx  are  of  the  solemn  obligation  upon  the 
prj'sent  generation  to  conserxe  onr  phxsical  and  seenic  re¬ 
sources  for  onr  children  .mil  children’s  children.  W’e  are 
eonscions.  too.  that  Americ.i’s  high  stand.irds  of  lix  ing  todav 
jirox  ide  ample  proof  th.it  intelligent  conservation  and 
orderly  dex  elopment  of  n.itnr.d  resonrees  are  eomp.itihle.  ” 

Secretary  Seaton’s  term  in  ofliee  has  xvitnessed  a  mnnher 
of  jxrojei  ts  th.it  hear  out  this  policx',  notably  a  program  to 
improxe  the  nation. il  park  sxstem  under  the  lO-xear  "Mis¬ 
sion  Wi"  program;  measures  to  proti'it  xvildlife  lands  ;md 
to  increase  their  nmnher;  a  proposed  long-range  minerals 
prognmi  to  further  researi  h  on.  and  exploration  for,  mineral 
resonrees  under  I'nited  St.ites  soil;  a  x  igorons  reelamation 
progr.im.  of  xvhich  the  I'pper  (.'olorado  Bixer  Storage  Proj¬ 
ect  is  the  hugest  and  most  actixe  at  present;  and  an  inten- 
six  (■  effort  to  discox  er  economic.il  nie;ms  of  lonx  ci  ting  s;iline 
xx;iter  to  fresh. 

He  is  past  president  of  the  Associ.ited  Press  Nexxsp;ipers 
of  Nehr.isk.i,  and  a  p.ist  president  and  chairman  of  the 
ho;ird  of  directors  of  the  Inhmd  Press  .\ssoci;ifion.  ;is  xxell 
as  an  ;ii  tixe  memher  of  the  Nehr;isk;i  Press  \ssoi  iafion  and 
the  ,N. ition.il  Fditoii.il  .AssiH'i.ition. 

Secret. irx  .Se;iton  is  .ilso  .i  trustee  of  the  I’nixersitx  of 
.Nehrask.i  Fonnd.ition  ,md  of  H.istings  (aillege.  He  is  ;i 
member  of  Bet.i  Ihet.i  Pi.  Sigm.i  Delta  (.'hi.  .md  Pi  K.ipp.i 
Delta.  He  is  .i  M.ison  ;ind  ,i  memher  of  B.P.O.F.  His  club 
memberships  include  the  I'nixersitx'  Llnb  in  f.incoln. 
.Nebr;isk.i,  the  Ihistinijs  Bot.irv  (,'hib,  the  N.itional  Press 
(,’lnb  in  W’.ishington.  D.  and  the  .Nexx comen  Soiietv 
in  North  America. 

Fred  Seaton  married  (d.idx  s  Hope  Doxvd  on  J;mnarx  23. 
19.31.  and  thex’  haxe  four  ihildren,  all  hv  adoption:  Donald 
Bich.ird.  |ohann.i  Lhristine.  Monica  M.irgaret,  ;md  Alfred 
.Noble,  riieir  home  is  in  H.istings,  Nebr;isk.i.  and,  at  present, 
at  .5510  llillbnrne  W  .ix ,  (,'hex  x  (diase  1.5,  M.irx  hmd. 
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Anthracite 

Cll-J1MANT()\VN  OmXJKHY 

Kavkn  Run  Coal  Company 
Centralia,  Pennsylvania 

Bituminous-Coal 
No.  14  Mink 
Gary  Distriitt 

Unitkd  Stati'-s  Si>:kl  C>orih)ration 
(Uiry,  West  Virf’inia 

Metal 

PioNKKR  Mink 

Olivkr  Iron  Minim;  Division 
Uniti'.i)  Stat>:s  Stkkl  (]ori*oration 
Ely,  Minnesota 


Nonmetallic 
Grand  Rapids  Mink 
Hkstwall  Cypsitm  Oimpany 
Grand  Rapids,  Miehip^an 

Open-Pit 

Mining  Dkpartmknt 
Erik  Commkrcial  Mink 
Pic:kands  Matiikr  and  Company 
Hoyt  Lakes,  Minnesota 

Quarry 

Thornton  Quarry 
Matkrial  Skrvick;  Cxirporation 
Thornton,  lllimm 


“Let  the  worker  carry  around  with  him  a  mental  picture  of  his  wife  and  child,  whose  happiness  dejwnds 
upon  his  safe  return  after  the  day's  work,  and  these  loved  ones  become  his  surest  sentinels  of  safety." 

January,  1925  —  The  Explosives  Engineer 


Tlie 

Wational  Safety  C  ompetition 

OF  1958 


Kerorci  of  A75  part  ici  pan  Is  was  the  highest  in  the  histttry  of  the 
eoni peti ti(»n  while  injury  and  severity  rates  remained  low 


\34-\  »*ar  rt‘c-<)i(l  Ini'll  of  875  iniiuTal 
opfiations  participatrd  in  tlio 
1958  National  Saft'tv  (aiinpotitioii. 
sponson'd  jointly  1)V  tlu*  U.  S.  Bnioan 
of  Minos  and  Thk  Kxi’I.osivks  K\(a- 
NKKK.  This  rocord  participation,  dis- 
tiihntcd  thronghont  44  states,  reflects 
the  pDwini'  trend  ainoni'  the  Nation’s 
mineral  prodnc<‘rs  and  their  safety 
eimineers  to  use  everv  tool  available  to 
promote  safety  on  the  job.  Such  con¬ 
tests  as  the  National  Safety  Competi¬ 
tion  lon^  ha\  (“  luHMi  recognized  in  the 
field  of  safety  promotion  as  an  effective 
means  of  arousing  and  holding  the  in- 
terc'st  of  employes  and  officials  alike  in 
an  accident-previMition  program.  Tiny 
also  t(‘nd  to  forge  each  indi\  idnal  pre¬ 
cautionary  act  into  a  unified  group 
effort  — toward  winning  a  common  ob- 
jecti\«-.  such  as  the  Sentinels  of  Safets 
trophy. 

The  National  Safety  (amipetition  is 
conducted  anmialK  to  further  tlu* 
work  of  accident  preNcntion  in  the  Na¬ 
tion’s  mines  and  (juarries.  Knrolhnent 
is  \()hmtary. 

The  particijiating  mines  and  (piar- 
ries  are  grouped  into  six  classes: 
.mthracite  nndergroimd  mines,  bitmni- 
nons-coal  nndergronnd  mines,  metal- 

Kniiu'li  of  .Ac'culcnt  An.ibsis 
I)i\isioii  of  S.itcfy,  Hurc.iii  of  NliiiCN 
I'niffd  Sf.ifos  I)<'p.irtiiiciif  of  flu*  lotcrior 
W'.isliincfon.  D.  C. 
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lie  nndergronnd  mines,  nonnu'tallic 
nndergronnd  mines,  open-pit  mines, 
and  (jiKirries.  In  each  class,  the  con¬ 
testant  ha\  ing  the  lowest  injnrx -sever¬ 
ity  rate  (mnnber  of  days  lost  resulting 
from  disabling  work-injuries,  including 
fatalities.  per  million  man-honrs 
worked)  timing  the  calendar  vt'ar 
competition  period  is  declared  a  win¬ 
ner  and  is  awarded  a  bronze  Sentinels 
of  Safety  trophy.  Thest*  trophies,  pro- 
\ided  by  Tnr;  Kxi’i.osivks  Kncim  kh. 
are  awardetl  as  a  symbol  of  national 
recognition  for  outstanding  perform¬ 
ance  in  safetx  on  the  job.  If  tlu*  sanu* 
injnry-.s(*\  t*rity  ratt*  is  reportt*d  by  mort* 
than  oiu*  of  tlu*  compt*titors  at  tlu*  dost* 
of  the  comp(*tition,  tlu*  out*  having  tlu* 
higlu*st  total  nnmlu*r  of  man-honrs 
work(*d  lu*conu*s  tlu*  winner.  Kach  of 
tlu*  six  winning  companit*s  recei\(*s  a 
S(*ntiiu*ls  of  Saft'tv  flag,  also  pro\  id(*d 
by  Tiik  Kxi’i.osivk.s  KNtavKKU,  to  lu* 
display(*d  as  a  daily  r(*mintler  of  what 
ean  be  acc*omplislu*d  in  the  fii*ld  of 
accid(*nt  pre\  (*ntion  when  a  safety  pro¬ 
gram  is  w(*ll  organized,  well  admin- 
ist(*red,  and  is  r(*inforc<*d  bv  common 
inc(*ntiye. 

Tlu*  Hnrean  of  \lin(*s  awards  (*y(*ry 
t*mplo\  (*  and  official  of  tlu*  six  winning 
op(*rations  an  indix  idnal  (a*rtificate  of 
.\ccomplishnu*nt  in  Saf(*ty  in  r«*cogni- 
tion  of  (*ach  man’s  personal  contribu¬ 


tion  to  his  company’s  outstanding 
saf(*ty  achi(*\»*nu*nt.  Tlu*  Hnrt*an  also 
awards  a  Certificatt*  of  .Xchievement  in 
S.ifetv  to  tlu*  next  f*)nr  sneveeding 
plants  in  (*ach  of  tlu*  six  classes  in  tlu* 
order  of  their  satt*ty  records,  and  to 
each  iniiu*  and  <|narr\’  t*ntr\’  having  a 
r(*cord  of  working 'fO.tKK)  or  inor**  man- 
honrs  without  a  disabling  work-injnrv 
during  tlu*  cont(*.st  x<*ar. 

.\ii  F.xcelleiit  Hecord 

riu*  875  participants  in  tlu*  19.5S 
National  .Safety  ( a)mp(*tition  ama.ss(*d 
moK*  than  121  million  man-fionrs  of 
«*xposnr»*  to  the  hazards  of  mining  and 
(piarrx  ing.  'I'his  w  as  4  million  h*ss  than 
tlu*  hours  r<*corded  for  the  819  op(*r- 
ations  in  tlu*  1957  comp»*fition.  Dis¬ 
abling  work-injnri(*s  in  195S  nnmlu*r(*d 
2,2S5  of  whieh  58  w»*re  fatalities;  and 
tlu*  .5fi9.()47  days  of  disability  r«*ported 
r(*snlt«*d  in  an  injnrx -.s<*\erity  rate  of 
4,898. 529  per  million  man-honrs  of 
xxork,  xxhich  is  tlu*  fourth  loxx(*st  rate 
on  r(*cord.  The  injnry-fre(|nencv  rate 
for  tlu*  1958  op(*rations  xvas  lS.8fi8  p«*r 
million  man-honrs.  tlu*  second  loxv(*st 
injnry-fre<|nency  rat(*  (*xp»*ri(*nced  in 
the  54  xcars  of  competition. 

The  nnmb(*r  of  op(*rations  repre- 
s«*nt<*d  in  tlu*  19.58  cont«*st  that  had  no 
disabling  injnri(*s  •**|nals  tlu*  all-time 
reeord  of  272  «*stablislu*d  in  1957. 
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KAN'KN  IH'N  MIN'KKS:  Kmployes  c)f  thf  Kaven  Kiin  C’oal  Cinmpanv,  CitTmantown  Oolliery,  winners  of  the  National  Safety  Competition  in 

the  anthracite  division,  are  pictured  beside  the  shaft  frame. 


'I'lic.sc  iiijiiry-fr('(‘  participants  ac'C'iimn- 
latccl  mon*  than  25  million  inan-honrs 
of  work  exposure*  during  the  1958  con¬ 
test.  .Mines  and  (juarrit*s  that  n*ported 
no  disahling  injnric's  are  distrihiited  as 
follows:  hitnininons-eoal  underground 
mines,  12;  metallic*  nndc'rgronnd  min<*s. 
1 1 ,  noimu'tallie  midergronnd  mines,  2.5; 
»»pen-pit  mines,  (y2,  and  (|narries,  Iti2. 
The  five  top-ranking  entries  in  each  of 
the  foregoing  classc*s  were  injnrv-fu'e 
operations;  e«)ns»*<pu*ntlv,  winiu'rs  in 
tiu'se  fi\(*  classes  w«*re  determiiH*d 
on  the  basis  of  the  niimiH'r  of  man¬ 
hours  worked.  \o  disabling  injnrv-free 
operations  were  n'c*ord«'d  in  the  an¬ 
thracite  nndergroimd  mine  group  in 
I9.5S. 

Top  honors  in  the  I9.5S  National 
Safetv  (.'(tmpetition  were  award«*d  to: 

Anthracite*:  (a*rmantown  (a)llierv 


of  Ca*ntralia,  Pennsvivania,  op(*rating 
in  (adiimhia.  .Selmvlkill.  and  N’orth- 
mnl)(*riand  (amnties,  Pennsvivania. 
.Mine  is  op<*rat(*d  hv  Haven  Ron  ('oal 
(amipany, 

Hitnminons-C'oal:  No.  14  Mint*, 
(iarv,  .McDowell  ('onntv.  West  Vir¬ 
ginia.  Mine*  is  opc*rated  hv  Unit(*cl 
.States  Ste<*l  (.'orporation. 

Metal:  Piont*er  Mine,  KIv,  St.  Louis 
(]onntv,  .Mimu*sota.  .Mine  is  opt*rat(*d 
hx  ()li\t*r  Iron  .Mining  Division, 
rnit(*d  States  St«“t*l  (a)rporation. 

Nomn(*tallie:  (irand  Rapids  Min**, 
(Tand  Rapids,  K(*nt  (,’ountv,  .Michi¬ 
gan.  Mine  is  op«*rat(*d  hv  Re*stwall 
(ixpsmn  (,'ompanv. 

Op(*n-Pit;  Kri»*  ( a)mm<*rc'ial  Min**. 
Ilovt  Lake's,  St.  laenis  (.'onntx.  Minne*- 
sota.  Mine*  is  op**rat**el  hv  Piekands 
Mathe'i  anel  (.'ompanv. 


(^)narrv:  Thornton  Qnarrv,  Thorn- 
tern,  (>ook  ('eHintv,  Illinois.  QuariA*  is 
operate**!  hv  Material  Serx  ice  C'orpora- 
tion. 

Rule's  of  the  N’atiemal  Safc'tv  Com- 
pe'tition  prox  ide  that  a  Ceymmittc'e  of 
Axvard  make  the  final  determination 
of  the  xxinner  in  each  class  after  the* 
c*)mmitteH*  has  carefully  studied  the* 
re*ce)rds  of  the  le*ading  c*ontc\stants  for 
the  Sentinels  of  Safety  trophy.  .Mem- 
he*rs  of  the*  Ca>mmittc'e  of  .Axx’arcl  xvho 
se*le*cte'd  the*  19.58  xvinne*rs  of  the  Senti- 
ne*ls  exf  Safe*tv  trophv  xve're*:  Frank  F". 
Ke)lhe*,  president.  National  (a)al  .Asso- 
c*iation;  Hoxvard  (i.  Pxle,  president, 
Am**rican  Institute  of  Mining,  Mc'tal- 
lurgical,  and  IVtroIeMun  Enginec'rs; 
(v  Doualel  K**nne*elx’,  preside*nt.  Port- 
lane!  (.Vme'iit  Asseuiation;  Hoxvard 
Px  le*,  pre*siel**nt.  National  Safetv  (a)un- 


(iKHM  W'l'OW'N'  (X)I.I.IFHY;  Some  of  the*  Mirtae-c  facilities  ol  the  fJermantown  ('<»llier>  of  the  Kaven  Kiiii  (’oal  ('ompaiis.  Incliide'd  in  the 
pietnre  are  the*  shaft  headiraine  anel  aiixiliars  hiiildinics  of  the  Merriam  Se'ction  of  the  anthracite  mim*. 


\ 
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NO.  14  MINK:  I'nitfd  Stales  Steel  (airiMtration's  No.  14  Mine  at  fiar>.  ^^'est  \  iruiiiia,  whieh  wnn  the  top  assani  in  the  hitinninoiis-enal  Kroiip. 

I’.  S.  Steel  alsn  «<ni  first  place  in  the  niulerKrnnnd  inetal-mine  Krnnp. 


IHK  KXHI.OMNKS  KN(.I\KKH 


MA^-JIVK.  1<»V( 


(4)AI,  MINKHS:  Kmploses  of  .No.  14  Mine  of  I'nited  Slates  Steel  ('<»rporatton  ssho  hel|H‘(l  «in  the  top  award  in  the  hitnininons-eoal  Kronp. 


cil;  (lliarU's  K'fimisoii,  tlirettor.  Safety 
l)i\isi()ii,  I’liitecl  .Mine  Workers  of 
Viiu'iiea;  Havinond  K.  SaKati.  pr»'si- 
(lent,  .\meriean  Miniii!'  (ioiiijress;  and 
Hugo  K.  jolinson,  president,  .\ineriean 
Iron  Ok*  .Xssoeiation. 

Anthracite  .Mines 

Ha\cn  Hnn  (.'oal  (.'oinpanv's  (ier- 
inaiitoxMi  (a)llierv  of  Ca-ntr.dia,  I’enn- 
s\l\ania.  operatini'  in  (atininhia, 
Sehn\lkill.  and  Norflinmherlaml  (anni- 
fies.  Fr'iinsvK  ania,  won  tin*  Siaitinels 
ot  Safety  trophy  in  this  class  with  an 
injniA -seyeritx  rate  ot  1.402.223.  Kin- 
plo\a“s  ot  tliis  winniiii'  entr\  sntlered 
21  disahlinn  work-injuries  dnrine  the 
contest  year,  resnltinn  in  (>01  d.t\s  of 


disahilitN  while  working  415,01  4  inan- 
honrs  exposed  to  the  hazards  ot  nnder- 
i>ronnd  ininine  ot  antliraeite.  Tlie  win- 
ninif  s«‘\a-rity  rate  ot  1.452.223  p«T  mil¬ 
lion  man-honrs  ot  work  is  somewhat 
hettt-r  than  tin*  1.03S.0  sexoritx  rate 
postr'd  hy  the  1057  winiKM  in  this 
i  l.issitic  ation.  I  he  (iermantown  (a»l- 
h<‘r\  won  the  Sentinels  ot  .Satetx  tro- 
ph\  in  the  1055  competition  .nul  has 
heen  enrolh'il  in  the  .National  .Satetx 
( Competition  «“\  er\  xoar  siiu-e  10  41. 

As  a  eronp,  the  105S  anthrat  ite  par¬ 
ticipants  posted  the  lowest  injnrx-tre- 
(|nene'’  rat«*  (57.S73)  ,md  the  lowest 
injnrx  -sexeritx’  rate  (  4. 520. 405  I  per 
million  man-honrs  ot  work  tor  this 
elassifiiation  in  the  3l-\»‘ar  historx’  ot 
the  competition. 


Hitinninoiis-(!oal  .Mines 

rhe  .\nmher  14  Mim'  ot  tin-  Ihiited 
Stati-s  .Steel  CCorporation,  (larx.  Mc¬ 
Dowell  (Comity,  West  Virijinia.  won 
the  Sentinels  ot  Sati-tx  trophy  tor  flu* 
hest  satetx  n-eord  in  105S  ainoni; 
nndereronnd  hitnminons-coal  mim-s. 
rhe  mim-  aeenmnlatt-d  (>03,S17  man- 
honrs  in  I05S  xxithont  a  disahlini' 
xxork-in|nrx .  I'liis  is  tin-  first  time  tlu- 
Nmnher  14  Mine  has  xxon  the  trophx. 

Dnrine  its  ten  eonseentixa-  x'ears  ot 
|>artieipation  in  the  .National  Safety 
( Compr-tition,  the  .Nnmher  14  Mim-  has 
xxorked  sliuhtly  more  than  10  million 
man-honrs,  xxith  an  injnrx-treipieney 
r.it*-  of  1 1  455  and  an  injnrx-s«‘xa-rity 
latent  3.2  4(>.77(>  per  million  man-honrs 
ot  exposure  to  the  h.i/ards  ot  nmh-r- 


124  in  1958.  Tliis  is  nearly  double  the 
67  mines  that  competed  in  1957. 


I'NDKKtiltOl'.NI)  SAFKTY  The  day-shift  mine  crew  altendinK  a  safety  movie  iinder- 

Kroimd  at  I’ioiieer  Mine  of  Oliver  Inm  MiiiitiK  Division,  I'.  S.  Steel.  Shown  here  are  some  of 
the  men  responsible  for  this  mine's  perfect  safety  record  in  19.58. 


irroimd  minim'  oi  hitmninous  coal. 

One  hnndred  and  twentv-fonr 
nndergroniKl  hitnminous-eoal  mines 
participated  in  the  19.58  competition. 
They  reported  l.fKll  disabling  work- 
injuries,  of  which  24  were  fatalitie.s, 
whih‘  operatint'  mort*  than  '39  million 


man-hours.  .As  a  result,  the  under- 
I'ronnd  bituminous-coal  group’s  in- 
jnrv-frecjiu‘ncv  rate  was  2.5.318  and  its 
injnrv-severitv  rate  was  6,073.510  per 
million  man-hours  of  work  in  19.58. 

Participation  by  nndergronntl  bitu- 
minous-c'oal  mines  rose  85  pt'rcent  to 


.Metal  Mines 

The  Pioneer  (iron-ore)  Mine,  oper¬ 
ated  bv  the  Oliver  Iron  .Mining  Divi¬ 
sion  of  United  States  Stwl  C.’orpora- 
tion,  Klv,  St.  Louis  (amntv,  .Minnesota, 
achieved  the  awartl-winning  safetv 
record  in  the  underground  metal-min¬ 
ing  group  of  the  19.58  .National  Safety 
Competition.  The  employes  of  this 
mine  were  exposed  713,118  man-hojirs 
to  the  ha/.ards  of  underground  metal 
mining  during  the  year  without  suffer¬ 
ing  a  disabling  work-injnrv.  This  mine 
participated  in  only  one  other  Na¬ 
tional  Safety  Competition,  that  of 
1951. 

The  52  mines  participating  in  this 
group  ama.ssed  more  than  18  million 
man-hours  and  experienced  398  dis¬ 
abling  work-injuries,  14  of  which  re¬ 
sulted  in  fatalities.  The  resulting  in- 
jury-fre<juency  rate  for  the  group  in 
19.58  is  21.716,  and  the  injury-severity 
rate  is  6,'36.3.418  per  million  man-hours 


SHAFT  UK  ADFH  AMK:  The  Pioneer  "A"  shaft  headframe  of  the  Oliver  Inm  Mining  Division,  I'.S.  Steel  ('orporation.  at  Kly,  Minnesota. 
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HKSTW'ALI,  (iVPSl'M  MINF.HS:  Miners  •»f  the  C.raiici  Kapids  Mine  nf  the  Restwall  Cispstiin  (.'ompuiiy,  who  hel|H‘d  that  mine  achieve  the  best 
record  in  the  nonmetallic  Rroup.  appear  before  a  safety  billboard  at  the  miiK". 


(»f  work  ill  iiikIci '4101111(1  metal  mines. 

\oiiiiK-tallk'  Mines 

'I'lie  award  lor  top  safety  pertorm- 
aiie(‘  ill  the  midergromid  iiomiu'tallie 
mine  group  dining  ID.jS  was  bestowed 
on  the  (hand  Hapids  Mine  of  the  H(‘st- 
wall  ( Apsnm  (amipanv.  (hand  Hapids. 
K(“nt  (,'omitv,  Miehigan.  d'his  mine 
operated  without  a  disahliii'g  work- 
iiijniA’  in  Hf5S  for  a  total  of  220,111 
nian-hoiirs. 

riiethand  Hapids  .Mine  (‘iirolled  for 
the  first  lime  in  1020.  It  then  drop|)ed 
out  until  lO'^T.  when  it  heeame  a  rt‘g- 
iilar  participant  in  the  National  .Safel\ 

( amipetitions  ihrongh  lO.vh  Din  ing 
this  period,  it  did  not  reeeivo  the 
fro|)h\;  howf\er,  it  did  receive  honor- 
ahh‘  mention  in  10 ft.  It  did  not  eom- 
pete  again  until  lOoS.  Dining  its  10 
\(‘ars  of  eompihition  it  aeennml.it(‘d 
almost  1*2  million  nian  honrs  and  e\- 


perieneed  HS  disahling  work-injuries, 
none  of  whieh  was  fatal.  This  reflects 
an  injiirv-tr(‘(jnencv  rate  of  20.S74,  and 
.III  injiirv-S(“\  eritv  rate  of  1.344.312  per 
million  man-hoiirs. 

rhe  (hand  H.ipids  Mine  contended 
with  5(i  other  nndergromid  nonmetal¬ 
lic  mines.  This  is  the  second  highest 
nmnher  of  participants  in  this  group, 
surpassed  onlv  hv  the  1054  competi¬ 
tion's  3S  contestants.  I'lie  .37  mines  in 
the  10.3S  group  worked  more  than  7/2 
million  man-hoiirs.  Their  emploves 
snilered  177  disahling  work-injuries.  4 
of  which  were  fatalities.  During  10.5S, 
this  group's  injnrv-fre(piencv  rate  was 
23.3.3fi.  and  its  injnrv-sevcritv  rate  was 
f..'>.34.4.)0  per  million  man-honrs  of  ex¬ 
posure. 

Open-Pit  .Mines 

In  the  open-pit  mine  catt'gorv  of  tiu' 
I9.J.S  N'.itional  .S.detv  ('onipetitioii.  the 
.Sentinels  of  Safety  trophv  was  won  hv 


the  Krie  (aimmercial  Mine,  operated 
hv  Pickaiids  .Mather  and  (-'ompanv, 
Hovt  Lakes,  St.  Louis  (lonntv,  .Minne¬ 
sota.  The  mine  worked  almost  IS  mil¬ 
lion  man-honrs  in  19.53  without  a  lost¬ 
time  injiirv.  It  is  the  second  time  since 
its  enrollment  in  195.5  that  this  mine 
has  been  awarded  top  honors  in  this 
competitive  group,  and  in  each  of  the 
winning  vears  it  has  attaiiu'd  the  iilti- 
m.ite  in  safetv  — an  injnrv-free  oper.i- 
tion  thronghoiit  the  contest  vear. 

rhe  Faie  (amnnercial  Mine  worked 
.5.53,010  injnrv-free  man-honrs  during 
19.55.  and  in  19.53  it  worked  1.2.35.220 
man-hoiirs  without  injiirv.  Dining  its 
tour  vears  of  competition,  this  mine 
h.is  workt'd  mor(‘  than  4  million  man- 
honrs  and  has  reporti'd  onlv  3  disah- 
liiig  vv ork-injnries  (one  w  as  a  f.italitv  ). 
Its  fonr-vear  injiirv -freipiencv  rate 
was  1.920,  and  its  injiirv -severitv  r.ite 
L.5fiL2IO  per  million  man-honrs  of 
work  exposure. 


(OtWl)  H  VIMDS  ri.XNT:  The  Kc\tv\all  (opsnni  surface  huildinK'  at  the  compans’s  (iraiul  Kapids.  Kent  (aiiints.  MichiRan.  plant. 
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TAC'OMTK  TRAIN:  A  typical  ore  train  of  ciglit  SO-ton  sielc-diimp  cars  and  l(K'oinr»ti\c  lu'uins  the  fssi>-inile  haul  to  the  c«>arse-criisher  plant  of 
Krie  Minini'  ('ompans.  In  the  hackuroniul  iire  the  jet  piercer.  ovsKcn  trailer,  and  ssater  trailer  — the  ecpiipinent  used  to  pierce  holes  in  the  e\trat>r- 
dinarily  hard  riK-k.  This  o|M'ration  ssorked  I.2.'i5.22f)  injurs -free  man-hours  duriiu’  the  lft5S  contest  sear. 
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W  ith  a  total  of  146  opon-pit  mint's 
fiitort'd  in  the  19.58  National  Safotv 
(.'ompi'tition.  an  all-tiim*  participation 
record  was  established  for  this  ^ronp. 
This  represents  an  increase  of  4-3  o\  t'r 
the  pre\  ions  hii^h  of  10.3  participants  in 
the  t)pen-pit  mine  j^ronp  of  19.5.3.  These 
146  open-pit  mines  worked  more  than 
■30  million  man-honrs  in  1958.  record- 
intj  280  disahlins'  work-injuries  (6  were 
fateditit's).  The  injiirv-fretpiencv  rate 
was  9.264,  ami  tlu'  injnrv-sexeritv  rate 
was  2. 340.S'30  per  million  man-honrs  of 
exposure  to  tlu'  hazards  of  this  method 
o(  mining. 

(Quarries 

For  the  stvond  time  in  fi\t'  vears. 
the  Sentinels  of  Safetv  trophv  tor  the 
(piairv  uronp  was  awarded  the  Thorn¬ 
ton  (^)narr\'  of  tlu'  .Material  Servici* 
(.'orporation,  Thornton,  (a)ok  (a)nnt\, 
Illinois.  In  1958  the  <|narr\  worked 
4'37, loo  man-honrs  without  a  disablinsf 
work-injnrv.  Dnrinij  tlu'  other  win- 
ninn  vi'ar— 19.54— no  lost-tinu'  injuries 
occurred  dnrini'  the  4.57,.570  man- 
honrs  workt'd.  This  (juarrv  placed  see- 
ond  in  the  195(3  eompetition:  aijain. 
with  a  perfect  safetv  record  thronuh- 
ont  434,020  man-honrs  ot  op<'ration. 

More  than  2  million  man-honrs  ha\  e 
been  aecnmnlat«‘d  b\  Thornton  (^)narrv 
o\er  a  p»'riod  ot  fi\e  \ears  ot  aetixe 
participation  in  the  National  Safetv 


F.RIF.  S  AFF.TY  MF\:  Su|H‘rintcndcnt,  furemen,  and  safety  cnmmitlecmcn  wlio  plamu'd  awl 
carried  mif  the  safets  prui’rain  in  F.rie  Mining  (aunpany's  o|H‘n-pit  operations  at  Host  Fakes, 
Minnesota,  ssliicli  non  them  first  place  in  that  Kroiip. 


(a)mpetition.  Dnrinn  this  time,  14  dis- 
ablini;  work-injuries  have  been  re¬ 
corded.  resnltintj  in  an  injnrv-tr»'- 
(jiiencv  rate  ot  O.Wil  and  an  injnrv- 
sexeritv  rate  ot  .^.OT^.SOl  jxer  million 
m.m-honrs  ot  exposnri'. 

rhe  287  (|narries  in  the  19.58  eomjxe- 
tion  xxorked  more  than  22'j  million 
m.m-honrs  and  reported  271  disabling 
xvork-in juries,  10  ot  xvhich  xxore  t.it.il- 
ities.  The  injnrv-fre(|nencv  rate  xx.is 


11.9.51,  .md  the  injm  x -sevei  itx  i.iti' 
4. 168.265  per  million  man-honrs  ot 
xxork. 

Tlu*  nnmlH'i  ot  (jiiarries  in  tlu'  19.58 
N.ition.il  S.ifetx  ( Competition  decu'ased 
to  287,  from  a  n'x-ord  hieh  ot  331  est.ib- 
lished  in  19.57. 

Hiiles  of  the  (Competition 

Ml  mines  and  <|narri(‘s  in  the  conti- 
m'lit.tl  I'nited  St.ites  are  eligible  to 


THOHNTON  yi'AHHY  STAFF:  The  foreman,  safety  men,  and  superintendent  of  the  quarr> 
who  were  res|>oiisihle  for  the  safety  proKram  in  IQ.'iS. 


(‘liter  file  National  Safety  (aimpetition. 
Iloweycr,  in  order  to  compete  for  the 
Sentinels  of  Safety  trophy,  a  partici¬ 
pant  mnsf  ha\(‘  worked  at  least  HK) 


days  and  iiuist  ha\(‘  accnmnlated 
dO.fKK)  or  more  man-honrs  of  (wposnre 
to  the  hazards  of  mining  or  <|narrving 
during  th('  contivst  yi'ar;  that  is.  from 


January- 1  through  December  31.  Rules 
also  retpiire  that  c-ompeting  mines  and 
(juarri(*s  submit  to  the  Federal  Bureau 
of  .Mines  an  official  report  of  each  dis¬ 
abling  work-injury  sustained  during 
the  contest  year,  together  with  certain 
related  employment  data.  Beginning 
with  the  1959  competition  all  entrants, 
e.xccpt  anthracite  underground  mines 
and  bituminous-c-oal  uruh'rground 
mines,  will  be  rt“(piired  to  supply  this 
information  on  a  (piarterly  basis  in¬ 
stead  of  monthly,  as  heretofore. 

Bul(‘s  of  the  competition  state  that 
all  entrants  must  be  enrolled  not  later 
than  .April  1  of  tht'  contc'st  year,  and 
that  all  fourth-<|uart(‘r  rt'ports  must 
be  filed  on  or  b(‘f  ore  February  15  of  the 
year  immediately  following  the  close 
of  the  contest. 

•Application  forms  for  enrolhneut  in 
the  National  Safety  Competition  and 
copies  of  the  contest  ruh's  may  be  ob¬ 
tained  from  th(*  Bureau  of  .Mines.  U.  S. 
Department  of  the  Interior,  Diyision 
of  Safety.  Branch  of  Accident  .Analy¬ 
sis,  W’ashington  25,  D.  or  from  any 
of  the  field  offices  of  the  Bureau  of 
Mines. 


1 \f 


(,)l'AHIiy  I-  V(  1-,:  \  |M>rtion  (»l  tlic  riioriiton  (,)nilrr^  of  Material  Sersiee  (atr|)ora(iim  is  spanned  hs  the  reeenth  completed  Illinois  Toll  Itoad.  Tlit 
(piarrs  sliip|M‘d  a  substantial  part  of  its  Iff.iS  stone  produetion  to  the  toll  hii;liwa>  project  whieli  eonneets  on  the  east  end  with  the  Indiana  Tollway 
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Certificates  of  AeKieve merit 
In  Safety — 1958 


Rii.ks  of  the  a)inpetition  provide 
for  the  award  «»f  Certificates  of 
Achie\  t'miMit  in  Safetv  to  each  mine  or 
(piarrv,  other  than  the  trophy  winners, 
whose  position  in  the  contest  was 
among  the  first  four  in  its  respective 
group.  These  mines  and  (jnarries  are 
listed  Irelow. 

(Certificates  are  also  awarded  each 
injnrv-free  mine  or  (piarrv  that  worked 
A(),(KK)  or  more  man-honrs  during  the 
12  c-onsecnti\  e  months  of  each  contest. 
W’e  regret  that  space  limitations  do  not 
ptM  init  listing  all  of  the  recipients. 

ANTHRACITK  MINKS 
Penag  .Mine.  Coodspring.  Schnvlkill 
Conntv,  Pennsvlvania,  operated  hv 
the  Penag  (Coal  (Companv.  Worked 
130,948  man-honrs  with  IS  lost-time 
injnri(‘s  causing  235  davs  of  disahilitv. 
Injnrv-se\ eritv  rate  was  l,794.fi05  per 
million  man-honrs. 

Stoekton  -Mine,  Stockton,  I-nzerne 
(Conntv.  Pennsvlvania.  operated  hv 
th('  Jeddo-IIighland  Coal  (Companv. 
Worked  150,352  man-honrs  with  14 
lost-tinu*  injuries  causing  412  davs  of 
disahilitv.  Injnrv-severitv  rate  was 
2.(i35.0S0  per  million  man-honrs. 

I-oree-Hoston  .Mim*,  Plvmonth.  I-n¬ 
zerne  (Conntv,  Penns\  1\ ania,  opi'iated 
hv  The  lindson  (Coal  (Companv. 
Worked  302,811  man-honrs  with  22 
lost-time  injuriVs  causing  1,044  davs  of 
disahilitv.  Injnrv-severitv  rate  was 
2.877.531  per  million  man-liours. 

I.oree  2,  4,  and  5  .Mine,  Plvmonth, 
I-nzerne  (Conntv,  Pennsvlvania.  oper¬ 
ated  hv  The  Hudson  (Coal  Compain . 
Worked  738,044  man-honrs  with  31 
lost-time  injuries  causing  2,4(i5  davs  of 
disahilitv.  Injnrv-severitv  rate  was 
3.'3.37.190  per  million  man-honrs. 

BirrMlNOl'S-COAI,  MINKS 

Hamilton  Mine,  Pratt  Citv,  Jefferson 
(Conntv,  -Xlahama,  operated  hv  the 
Tennessee  Coal  and  Iron  Division, 
Cnited  States  Steel  Corporation. 
W’orked  455,702  man-honrs  without  a 
lost-time  injurv’. 

I-ahuco  Mine,  Birmingham,  Jeffer¬ 


son  Conntv,  .\lahama,  operated  hv  the 
-Mahama  By-Products  (Corporation. 
Worked  140,087  man-hours  without  a 
lost-time  injury. 

Bell  Creek  .Mine,  (Cedar  (CroNe,  Kan¬ 
awha  (Connt\’,  Wi'st  \'irginia,  operated 
hv  the  Klectro  .Metallurgical  Com¬ 
panv,  l)i\  ision  of  Union  Carbide  Cor¬ 
poration.  Worked  124,042  man-hours 
without  a  lost-time  injurv. 

D.  O.  (Clark  .Mine,  Superior,  Sweet¬ 
water  (Connt\’,  W\()ming,  operated  hv 
The  I’nion  Pacific  (Coal  (Companv. 
W’orked  123,892  man-hours  without  a 
lost-time  injurv. 

.MKTAI.  MINKS 

Soudan  I’nderground  Mine,  Sou¬ 
dan,  St.  I-onis  (Count\-,  Minm'sota, 
operated  hv  the  Oliver  Iron  Mining 
l)i\ ision,  I’nited  States  Steel  (Corpora¬ 
tion.  Work(“d  396.09.5  man-honrs 
without  a  lost-time  injurv. 

W’enonah  \o.  7  .Mine,  Bt'ssemer, 
JeffiTson  (Conntv,  .Mahama.  opt'rated 
hv  the  Tennessee  (Coal  and  Iron  Divi¬ 
sion.  Unit('d  States  Steel  Corporation. 
Workc'd  265,398  man-honrs  without  a 
lost-time  injurv. 

Kdwards  Mine.  Bessemer.  Jefferson 
(Coiinh’,  .Mahama.  operated  hv  the  Be- 
puhlic  St('el  Corporation.  Workc'd 
223,715  man-honrs  without  a  lost-time 
injurv. 

ZcMiith  Mine,  KIv,  St.  Louis  Conntv, 
.Minnesota,  operated  hv  the  Vermillion 
Mining  (Companv  (Pickands  MatluT 
and  Companv).  W’orki'd  168,173 
man-hours  without  a  lost-time  injurv. 

NONMKTAM.IC  MINKS 

Bellefonte  Mine,  Bellefonte,  (Centre 
(Conntv,  Pennsvlvania,  opi'rated  hy  the 
National  Cvpsum  Companv.  Worked 
217,981  man-honrs  without  a  lost-time 
injnrv’. 

.\kron  Mine,  .\kron,  Kri(!  (Conntv, 
New  York,  operated  hv  the  Bestwall 
(Cvpsnm  Companv.  Worked  213,004 
man-honrs  without  a  lost-time  injurv'. 

Bell  .Mine,  Bellefonte,  Centre 
(Conntv,  Penn.sylvania,  operated  hv  the 
Warner  Companv,  Bc'llefonte  Division. 


W’orked  188,92.5  man-hours  without  a 
lost-time  injury. 

Jonathan  .Mine,  Hast  Fnltonham, 
Muskingum  (Conntv,  Ohio,  operated 
hv  the  (Colnmhia-Southern  (Chemical 
(Corporation,  Columhia  (Cement  Divi¬ 
sion.  Worked  157,  lOf)  man-honrs  with¬ 
out  a  lost-time  injurv. 

OPKN-PIT  MINES 

.Mississippi  (Croup  Mine,  Keewatin. 
Itasea  (Conntv,  Minnesota,  operated  hv 
the  Hanna  Ore  Mining  (Company. 
Workeil  42.5,7.37  man-honrs  without  a 
lost-time  injnrv. 

Orange  Park  Mine.  Lakel.md,  Polk 
Conntv,  Florida,  opiTated  hv  the 
.American  (Cvanamid  Company. 
W’orked  .322,912  man-honrs  without  a 
lost-time  injnrv. 

Svdnev  Mine,  Svdnev,  Hillshorough 
(Conntv,  Florida,  operated  hv  the 
.American  (Cvanamid  (Company. 
Worked  .307.088  man-honrs  without  .i 
lost-time  injnrv. 

Desert  Momui  .Mint',  (Cedar  (City, 
Iron  (Conntv.  Ut.ih,  opi'r.ited  hv  the 
(Columhia  Iron  Mining  (Companv. 
Worked  294,749  man-honrs  without  a 
lost-time  injnrv. 

yi’AHItlECS 

(Clinton  Point  (,)narrv.  New  Ham- 
hnrg,  Dutchess  (Conntv,  New  A’ork, 
opt'rali'd  hv  the  New  Aork  Trap  Boek 
(Corporation.  W'orked  .'536,.3.‘30  man¬ 
hours  without  a  lost-time  injnrv. 

Hillsville  (^)narrv.  New  Castle,  Law¬ 
rence  (Conntv,  Pennsvlv.mia,  operated 
hv  the  .Michigan  Limestone  Division, 
I’nited  States  Steel  (Corporation. 
Worked  .301,643  man-honrs  without  a 
Iost-tim<-  injurv. 

(Ci'darville  (^hiarrv.  St.  Ignace, 
Mackinac  Countv,  Michig.m,  operated 
hv  the  .Michigan  Limestone  Division, 
I’nited  States  St«*el  (Corporation. 
W’orked  247,899  man-honrs  without  a 
lost-time  injurv’. 

Bridgeport  (^)uarrv',  Bridgeport, 
Montgomerv  Countv,  Pennsvlvania, 
operated  hv  the  Bethlehem  Steel  Com¬ 
pany.  W’orked  24-3,1.54  man-hours 
without  a  lost-time  injnrv. 
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Water  f  or  tlie 
Upper  Uolorado 
River  Basin 

\'aHt  area  of  110,(M)0 
ivquarc*  miles  is  dependent 
n  p«»n  the  deveKipment  <»f 
waler-slora{Vc>  proiecl  of 

tlie  Itiieeau  «»f  Kerlanialuin 

moM  \.S  K.  Mil. I  KK 


EliSt>*iG  ftcsiwoms  AXO  LAftCS 
•  initial  AADTiCiAATiNG  MIOJCCTS 
O  OTHf*  AAttTiriAATiNG  MIOJCCTS 


I'ppiT  ( loloiado  Hi\  ri di.iiii.mc 

I  liasiii  i()\rrs  IIO.IKK)  Mpiart'  inih’s, 
an  an‘a  laru;<T  than  Nrw  ^ork.  I’cnn- 
s\I\ania,  and  Nt’w  |rrs(‘\  lomhiiu’d. 
i'liis  arc.i,  honiidcHl  on  tin*  oast  anil 
nortli  1)\  till*  (aintini  ntal  l)i\  ido  and 
l)\  otluT  Hookx'  Monnt.tin  ranoos  on 
till'  \\  ost.  is  one  of  tho  most  arid  roaions 
in  till'  w  liolo  of  tho  I'nitod  Statos.  lan- 
hraoino  parts  of  WMiinino.  I'tah.  Colo¬ 
rado,  \ri/on.i.  .mil  Now  \lo\iio,  this 
harron  w.isto  is  possihlv  tho  most 
sp.nsoK  popnl.itod  ol  anv  l.iroo  aro.i 
in  tho  oontinont.d  I’nitod  St.itos. 

I  ho  sp.irso  |)opnl.ition  of  tho  ro^ion 
is  without  donht  .1  diroit  rosnlt  ol  tho 
l.iok  of  w.itor.  1  ho  U)o7  popni.ition 
w.is  ostim.itoil  to  1)1*  ahont  112.(HKI 
pooplo  in  tho  h.isin,  .1  donsitv  of  'vTo 


poisons  por  sipiaro  milo  oomparod  to  a 
nation. d  aM'i.i^o  of  .'57. S  |)orsons  .1 
sipi.iio  milo  (  h.isod  on  l.md  aroa  > 
\l)onf  92'f  of  tho  pooplo  .110  w  Into,  tho 
nonwhitos  hoino  larooK  Indi.ms; 
2(I.(MH)  Indi.ms  livo  in  tho  S.in  jnan 
lh\  or  hasin  and  ahont  1,2(K)  li\o  in  tho 
l  int.i  h.isin.  (h.mil  |nni'tion.  (ailo- 
r.ulo,  with  a  po|ml.ition  of  o\or  Ih.tHK) 
(19.57  ostimatoi  is  tho  l.iroost  town, 
tho  si/o  of  this  popni.ition  hoim^  l.irooK 
.ittrihnt.ihlo  to  Fodor.d  rool.im.ition 
projoots  w  hii  h  woro  lonstrni  tod  oarK 
in  tho  lontniA . 

Two  IVroont  of  I, and  Irri'^atod 

I  ho  l.iok  of  w  .itor  is  o\  idont  in  tho 
iisos  to  whiih  tho  Kind  is  jmt.  Of  tho 


7(),(MK),(HK)  .ii  ri's,  .ihont  7()'t  is  olassifioil 
.IS  or.i/in^  land;  .mil,  in  addition,  nmoh 
ol  tho  national  forost  kinds  aro  ora/.oil. 
Onh  2V  of  tho  aro;i  is  irrioiitod,  while 
.in  additional  0.1  of  IV  is  onltixatod 
without  irrio.ition.  ;i  st.itistio  oI(H|nont 
in  its  implioations  of  tho  nood  for 
water.  Of  tho  or.i/inn  land,  41. .5V'  is 
pnhliilv  owned;  and  if  st.ito  and 
i  onnt\  kind,  Inihkin  iosima  ;itions,  anil 
n. ition.il  torosts  ;md  p;irks  aro  inohidod, 
77.9V  is  pnhlio  land. 

I'',irniino  without  irri^;ition  is  such 
.1  disoomaoino  oflort  th.it  little  land  is 
put  to  this  use.  Tho  f;irmor  is  oansjht 
hotwoon  two  millstonos,  for  at  alti¬ 
tudes  w  hero  tho  rainfall  is  snffioiont  for 
him  to  o«>t  hv  without  irrioiition.  tho 
so.ison  is  too  short  to  nuiko  a  orop. 


SO 
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Two-Thirds  of  River  Flow 
Is  Spring  Floods 

The  meaner  supplies  ot  inoisttin* 
that  come  to  the  area  are  not  such  that 
full  use  can  In*  made  of  them.  Most  of 
the  precipitation  falls  as  snow  in  the 
mountain  ranges.  The  thaws  in  the 
late  spring  aiitl  earlv  summer  send  tor¬ 
rential  floods  chmn  the  riser  sallevs; 
this  runoff  in  .\pril.  Mav.  jniu>.  and 
earlv  Jnlv  accounts  for  more  than  two- 
thirds  of  the  flow  at  Lee  Ferrv,  Ari¬ 
zona.  the  point  chosen  as  the  tli\  ision 
between  tlu*  upper  and  the  lower  (a)lo- 
rado  Hi\fr  drainage  basin.  Becans(‘ 
the  upper  basin  nmst  honor  impact 
commitments  to  let  a  specifis'd  sohmu' 
of  water  flow  downstrc'am  to  the  lower 
basin,  a  system  of  storage  reservoirs 
is  nect'ssarv  to  catch  this  seasonal  run¬ 
off  and  e\en  to  store  water  from  years 
of  plentiful  rainfall  to  years  of  drought 
if  the  upper  basin  users  are  going  to 
bas  e  a  firm  water  supply. 

T(’  rescue  this  arid  region  from  th<‘ 
conse(|nences  ot  lack  of  water,  the 
Bureau  of  Reclamation  of  tlu*  I'nited 
St.ites  Department  of  the  Interior  has 
been  authorized  by  (]ongr»*ss  to 
nn(h‘rtak«‘  the  (.’olorado  Riser  .Storage 
Project,  a  \  .ist  s\  stem  ot  dams,  power¬ 
generating  stations,  .md  irrigation 


c.mals  whieh  w  ill  ri\  .il  1  looser  Dam 
in  magnitude. 

Four  major  storage  units  h.is  t*  lu-en 
authorized  tor  i-onstmction  on  the 
upper  ('olorado  UistT  aiul  its  trihn- 
t.nies  ahos  e  l.ie  Fens  .  I  Is droposser 
generating  faeilities  and  tr.msmission 
lines  ssonld  he  pros  idt'd  for  thret*  of 
the  units.  Tin*  storage  thus  provided 
ssoidd  total  ‘s l.BTO.tHK)  acre-feel. 

riic  Four  Dams 

'Pile  higlu-st  of  the  d.nns  is  (den  ( Uni¬ 
son  Dam  on  the  (d<‘n  (Canyon,  17  miles 
ahos  e  Lee  Ferry,  a  conerete.  arch-ts  pe 
strnctnre  7(K)  ft.  high  from  hedroik,  .d- 
most  as  high  as  I  looser  Dam,  and  esti- 
m.ited  to  I'ost  Sd2.>,fHK).(KK).  'Phis  tl.im 
ss  ill  phis  an  import. mt  p.irt  in  eontrol- 
ling  sv.iter  reh'ases  to  the  losver  Lolo 
rado.  It  ssill  impound  the  heass’  silt 
.iccnmnlations  that  are  gr.idn.ills’  n-- 
dncing  tlu*  amount  of  storage  space  in 
Lake  Mead,  the  reserseir  created  hs 
IfoostT  Dam.  Phe  poss er-generating 
pl.mt  ssill  h.ise  a  total  installed  sapae- 
its’  ot  fMK).(KK)  ksv.  At  its  p»‘.ik  it  ssill 
pnulnce  more  th.m  o.tKK)  million  kss  .- 
hrs.  annn.dls,  hut  as  ss.it«'r  for  s.nions 
purposes  is  t.iken  from  the  n|)p»'r  riser, 
this  prodnetion  ssill  he  reduced  .ihont 
one-third.  The  res«‘rsoir  cre.ited  hs  the 


dam  ss  ill  has  e  an  initial  capacity  ot  2S 
millis)n  acre -feet  .mil  ssill  extend  lS(i 
miles  up  the  (adorado  Riser  and  71 
miles  up  the  San  Juan  Riser. 

The  stvond  dam,  in  point  of  progress 
in  i-onstrnetion  to  date,  is  the  Fl.nning 
(lorge  unit,  nosv  being  constructed  at 
,i  cost  ot  lu'arls  $h7,(HH).(MK).  This  ilam. 
on  the  (been  Riser  about  2f)  miles 
dossnstre.nn  from  the  l'tah-\Vs oming 
state  line,  is  a  concrete,  thin  arch-tspe 
strnetnre  W5  ft.  high. 

Phe  Fl.nning  (iorge  resersoir  to  he 
formed  hv  the  d.nn  ssill  h.ise  .i  total 
initial  lapacits  of  'L7Sf),()0()  .icre-feet,  a 
ss  .iter  surface  area  of  lO.StK)  acres,  and 
ss  ill  (‘xtend  npstre.im  91  miles  to  ss  ithin 
>  or  1  miles  of  the  tosvn  of  (been  Ris  er. 
W’soniing.  Phe  possi'i  pl.mt  ssill  con¬ 
sist  of  three  units  ss  ith  .i  total  installeil 
i-.ip.ii  its'  of  lOS.OOO  ksv. 

\  third  slor.ige  d.nn,  the  Nas.ijo 
unit,  is  under  eonstrnetion  on  the  .San 
|n.in  Riser  in  Nesv  Mexico,  .it  an  esti¬ 
mated  lost  of  more  th.m  S  12.(HK).0(H). 
I'lilike  (den  ('anson  and  Fl.nning 
(bilge  D.nns,  sshiili  are  to  he  made  of 
I'oniri'te.  Nas  a  jo  I  ).im  ss  ill  he  an  earth- 
fill  striiitiire.  It  ssill  he  about  lOo  ft. 
high  from  lonnd.ition.  .mil  ssill  ireate 
.1  resersoir  h.is  ing  .i  e.ip.iiits  of 
I.712.(KIO  ai re-feet.  Phe  resersoir  ssill 


\ltll)  I. AM);  Wxomiiiu  siim-hriish  in  tlu-  Ibli-n  I’roiVit  ari-ii  is  tspiial  of  thr  ilr>.  Iiarri-ii  lanil  in  tlu-  np|HT  (.olorailo  Itisfr  liasin  svhiili  could  lie 

made  info  prodiictisc  f;irndand  witli  irriuafion  water. 


iiiK  KXi’iosisKs  KM.iXKKR  •  SI  sv-jcvr..  nijn 


SI 


U'XTKH  FOH  (!()l .OHAIM)  The  Pucinia  Priijetl  in  northern  Colorado  now  gets  wafer  diverted  at  Somerset,  Colorado,  into  the  Fire 

Mountain  Canal.  With  the  eonstnietion  of  the  Paonia  Dam,  supplemental  water  flowing  through  this  canal,  which  would  l»e  enlarged,  would  be 
prosided  for  l•■^,200  acres,  and  2,200  additional  acres  would  come  under  irrigation. 


altoiit  acres  siirlaee  area 

.111(1  will  l»aek  w.iter  VI  miles  up  the 
.S.m  |nati  Hi\(T. 

The  .S.m  jiiaii  Hi\er  is  a  particnilarlv 
lie.iw  silt  eotitrihiifor  to  the  (ailorado, 
.111(1  retention  ol  sediment  will  he  .i 
major  purpose  ol  this  strnetnre.  It  is 
esfim.ited  th.it  oxer  a  HK)-vear  period, 
.ipproxim.itelv  'VrfMKM)  aere-feet  ol 
sediment  w  ill  he  eaptnred  in  the  reser¬ 
voir.  Most  ol  the  silt,  settling  to  the 
hottom.  will  replaee  itiaetive  storage' 
w  Inch  is  not  ns.ihle  lor  other  pnrjxoses. 
No  power  w  ill  lx*  ocnerated  at  N.ix  ajo 

n.mi. 

W  hen  .ill  the  project  liMlropowia 
units  are  cDordin.itecI,  thc’v  will  pro- 
dnc'e  more  th.in  hOO  million  kw.-hrs 
.mnn.ilK  .  In  the*  distant  Intnre  w  ith 
inere.isine  depletions  lor  eonsnmptixe 
use.  this  will  he*  rc'clnced  some  10  to 
20',. 

\  lonrth  storawe  unit  anthori/(‘d  lor 
c'onsfrnction  is  the  (airec.inti  nnit  on 
(he  (amnison  Hixi'i  in  Colorado.  Final 
pl.ins  lor  this  nnit  h.ixc'  not  heen  ap- 
jiroxc'cl;  c(»nsei|n(‘ntlv,  no  eonstnietion 


work  h.is  as  vet  heem  nndertaki'n. 

The  upper  hasin  w  ill  he  enahled  to 
use  a  shari'  of  Colorado  llixer  water 
hv  a  seric's  of  irrigation  units,  c-allc'd 
p.irtieipatini'  proji'cts.  'I'cmi  of  these 
have  hc'en  authorized.  Thev  are  de- 
sinnecl  to  irrigate  over  11.5.(KK)  acres  of 
enrrentlv  drv  land  and  also  to  supply 
snpplemc'ntal  irrigation  water  to  ahont 
2')1.(KK)  aerc's  of  land.  Several  of  the 
p.irtieipating  projects  will  also  supply 
water  to  v.irions  nmnieipalities  for  do- 
mestie  and  industrial  use.  Other  po¬ 
tential  partieip.iting  units  an*  under 
study. 

riie  Hniean  of  Ueelamation  has  dc*- 
terminc'd  the  eeonomie  justification  lor 
the  (ailorado  Storage  Project  hv  an 
c‘\tc‘nsiv  i>  investigation  of  costs  on  the 
projc'ct  comparc'd  with  hcxicfits  c‘\- 
pivtcd  to  cMisnc.  The  henc'fits  antici- 
p.ited  from  the  projeet  include'  river 
regnl.ition  lor  irrigation,  municipal 
.ind  industrial  water  supply,  power 
gencr.ition.  sediment  retention.  Hood 
control,  fish  and  wildlife  conserv  .itioii, 
and  rc'creation.  W  hile  it  is  possihle  to 


place  monetary  value's  on  all  of  tlu'se. 
only  the'  values  prodneed  from  irriga¬ 
tion  and  powt'r  gc'neration  have  hec'n 
totaled. 

Irrigation  Benefits 

Irrigation  henefits,  amounting  to 
Sl.'5.f'i21.(KK)  annnallv  .  loom  large'  in  the' 
possihle  good  to  come'  ol  the  riv  er  stor- 
.ig('  projt'ct.  Powc'r  concc'iv  .ihlv  can 
hc'  hronght  in  from  outside'  the'  hasin; 
in  fact,  it  is  now  heing  hronght  to  some 
p.irts  from  Montana  and  other  lu'igh- 
horing  states. 

W’atc'r,  howt've'r,  is  a  dille'ient  mat- 
te'i.  Since'  w.itc'r  in  this  section  of  the' 
country  is  the  vt'ry  lile'hlood  ol  the 
kind,  the'  snpplv  ol  it,  ;is  might  he 
imagini'd  as  coming  down  through  the' 
e  hamu'ls  and  canyons  of  the  Colorado, 
has  alrt'adv  hc'c'n  the'  snhji'ct  of  nc'go- 
ti.ition  hctwi'cn  the  fiv  e  states  inv  olv  ed 
in  the'  uppi'i  (iolorado  Riv  er  hasin,  and 
the*  five*  state's  of  tlu*  lower  hasin,  and 
hctwi'en  the  I'niti'd  St.ites  and  Mexit'o. 
The'  ( ailorado  River  (aunp.ict  of  U)22 
.illocate's  wate'is  to  the  upper  and 
lower  hasins.  W’ate'is  allocati'd  among 
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the  states  of  the  upper  l)asiu  are  (h- 
videc!  among  them  l)y  the  Upper  Colo¬ 
rado  liixer  Hasiji  (.'ompaet  of  1949. 
while  the  Mexican  Water  Treats’  of 
1945  defines  .Mexic'o’s  right  to  the  use 
of  water  from  the  Colorado. 

Subject  to  various  (pialifications, 
such  as  damage  to  the  system,  pro¬ 
longed  serious  drought,  and  .so  forth, 
the  disision  of  the  water  is  appor¬ 
tioned  hv  these  treaties  in  this  wise; 
the  upper  basin  and  tin*  lower  basin 
each  are  to  receis  e  7.500, (KX)  acre-feet 
annually.  The  uppt'r  basin  .shall  not 
deplete  the  flow  below  75,(XX),(XX) 
acre-feet  at  I.ee  Ferr\’  for  anv  consec- 
uti\e  ten-vear  jieriod.  The  states  of 
the  upper  basin  mav  not  withhold 
water,  nor  the  state’s  of  the  lower  basin 
reepiire  the  deliscrv  of  water  which 
cannot  reasomiblv  !)«•  applied  to  do¬ 
mestic  and  agricultural  uses.  Of  the 
water  going  to  the  states  of  the  upper 
basin,  .\rizona,  which  has  a  small  area 
in  the  tipper  basin,  is  apportioned 
•50,(HH)  acre-feet  a  year,  and  the  re¬ 
mainder  of  the  water  is  di\  ided  as  fol¬ 
lows:  Colorado  .51. 75*?,  New  .Mexico 


11.257,  I'tah  2.3.(K)7.  and  Wyoming 
14.(Ky».  The  United  States  nmlertakes 
to  delis  er  to  .Mexico  1,.5(H),(XH)  acre-feet 
annually,  which  jumps  to  1.7(H).(XX) 
when  there  is  a  surplus  in  excess  of  the 
amount  neces.sarx  to  suppb  uses  in  the 
United  States  and  the  guaranteetl 
({uantity  of  1..5<K).(XX)  acre-feet  allotted 
to  .Mexiar. 

Stream  Flow  C'ompiitation 

Stream  flow  computations  has  e  been 
made  at  a  number  of  st.itions  on  the 


C'olorado.  shossiug  that  the  aserage 
annual  floss  for  the  period  1914-1947 
ss.is  l.'5,(i'3.'>.(KH)  acre-feet  at  Lei'  Ferrs’. 
With  the  completion  of  the  authori/.eil 
projects,  ss  ater-cousuming  uses  ssouKl 
ileplete  the  floss  at  Lee  Ferry  In 
.).(>44,(XX)  .icre-ft'et.  leasing  :3,S5fi.(XX) 
acre-feet  of  the  7..5(H).(X)0  .icre-f«'et  ap- 
portioneil  to  the  upper  basin.  The 
present  and  the  authorized  consump- 
tise  use  ami  the  (piantitv  remaining 
tor  future  deselopment  are  shossn  iii 
the  follossing  table: 


Present  and  Future  Consumptise  I’se,  Upper  Basin 


Suite 

AnuudI 
Apiiortioiied 
f 'vc  i(irre-feet) 

Annual  Pres¬ 
ent  and 
Aullumzed 
f  M'  1  aere-feet) 

Annual  1  se 
lit  niaininn  for 
I’ulure  Devel- 
oi'iiu  nt  iaere-feel 

.\rizoua  . 

.  .50.(KK) 

Il.tHK) 

;39.(MK) 

Colorado  . 

.  .•3,8.55  (HK) 

2.()12,(MK) 

I.S4.-3.(MK) 

Xesy  Mexico  . 

.  S.-3,S,(M)(t 

KvS.tKK) 

b70.0(H) 

Utah . 

.  1.714.(KKt 

tX)2.(XK) 

722.(XX) 

Ws'oming . 

1,(»4  3,(KH» 

Kil.tMM) 

.582.(KH) 

Total  . 

.  7..5(MMKK» 

3.(if4.(KH) 

;3..S.5(i.(KM) 

•9 
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P<»\\i*r  Bcuffifs 

Animal  licncfits  opcctcd  from  inak- 
ini'  po\MT  a\.iilal)l<*  to  tlin  area  arc 
valued  at  $  I2.SI2,(K(().  These  heiudits 
are  the  aMTaye  annual  \alne  nl  the 
total  estimated  cost  ol  oht.iinini'  eipiix  - 
alent  |)o\\cr  from  th<‘  most  economical 
alternati\»-  some*-  likelv  to  he  de- 
\eloped  in  the  ahsence  of  the  storage 
project  and  participating  projc'cts. 
StcMin-elec  trie  plants  constructed  and 
operated  h\  prixate  utilities  are  con¬ 
sidered  the  most  likeK  altern.itixe 
somc'c’. 

(.'ost  of  I'rojcct 

( aist  of  the  total  proje  c  t  is  estimated 
at  $1  .(KtkooO.tKKf,  c-xclnsixe  ol  sonic* 
costs  lor  specific  fish  and  xxilcllile  and 
recrcMtional  facilities.  Of  this  total 
St)I  f.2(>l,(KMI  has  heen  .illocated  to 
poxxcr,  Sd2h..'j2  l.tMKI  to  irrigation,  and 
lesser  amounts  allocated  to  sue  h  hene- 
lits  as  nmnicipal  and  industrial  xx'at(‘r, 
flood  control,  c-tc*.  (ameress  has  an- 
thori/ed  expenditure  of  871*0  million. 
\nnnal  henefits  are  estimated  at 
S(>l .  ^O  kOOO.  compared  xx  ith  .mnn.il 
costs  ol  S 17. 1  >8.(100,  a  ratio  ol  I  .■*  to  1. 

These  estimated  costs  and  henelit 
ratios  arc*  important  hecanse  ol  the 


criticism  lc*\clc‘d  ai;ainst  most  such 
poxxc-r  and  irrit'ation  projc*cts  of  the 
HnrcMii  of  Hc'clamation.  The*  attacks 
aijainst  r(‘clamatic>n  comini;,  in  the* 
X  iexx  of  the-  sponsors  of  the  projc'ct, 
niostlx'  from  Kastc*rnc*rs  unfamiliar 
XX  ith  the*  prohlc'ins  of  the-  W'c'st,  chari'e 
“nec-cllc-ss  xxaste,”  socialism,  and  spe-- 
c  ial  prixilesce. 

Ih'clamation  has  hecn  stontlx'  cle- 
fc-nclcd  hx  W’c-stc-riic-rs  on  the*  ground 
that  it  is  i*(M)d  Imsinc'ss  for  the*  Nation 
as  a  xxhole.  Heclamation  paxs  its  oxxn 
xxax.  and  c-\tc-ncls  its  ellects  to  manx 
parts  of  the*  ec-onomx',  adxanta^es 
xxhich  cannot  he*  claimc'd  for  manx 
othe  r  Fc'clc-ral  e\penclitiirc-s.  \\  hile  ad¬ 
mitting  that  rc'claniation  of  xxc'stcrn 
lands  is  c'xpc'iisix  c*,  the*  \\  c’stc'i  nc‘r 
points  out  that  the*  dredi'iii!'  of  rixc*rs 
,mel  h.irhors  also  is  costlx  .  and  that  the* 
xe  rx  e'xistencc*  of  manx'  of  onr  port 
c  ities  is  dc'pcndc-nt  upon  the*  c'xpc'iidi- 
tnre*  of  I'c'cleral  funds  to  kc*c'p  rixc'is 
and  harhors  opc*n  for  the*  naxieation 
.mcl  XX  afc*r-l)ornc*  c-ommc'icc*  upon 
XX  liic'h  the-ir  citi/ens  are*  clc“pc*ndc*nt  for 
their  lixclihood.  |•'loocl-ce)ntrol  mc'as- 
nie*s  nnclei take'll  hx  the*  Fe*cle*ral  (aix- 
ernnient  are*  siinilarlx  c*\pensixc*.  I’n- 
like*  rc'clamation,  the*rc*  is  no  rc*ejnire*- 


mc*nt  that  thc'.sc*  c-osts  for  Hood  c-ontrol 
and  rixc*r  and  harhor  improx  c*mc*nt  he- 
rc*paid. 

A  further  ar<;iime*nt  acixanced  for 
rc'clamation  is  that  it  actiiallx'  rc'tiirns 
most  of  the  construction  costs  to  the 
Trc'asiirx  of  the*  I'nitc'd  State's.  Farm- 
c*rs.  and  othc*r  xxatc*r  and  poxxc'r  users 
xxho  dirc*ctlx  hc*nc*fit  from  Fc*dc*rallx 
financc'd  reserxoirs,  clams,  and  hxclro- 
c'lc'c'tric  plants,  rc*pax  the*  construction 
costs  oxc'i  a  sc*t  span  of  xc*ars,  saxs  the* 
hnrc'aii. 

Iloxxc'xc'i,  the*  Hiirc'an  saxs  that  he*- 
c'.msc*  of  the*  rc'latixc'lx  hieh  cost,  the* 
irrii*ation  or  participating  preije*cts 
could  not  he*  c*ntirc*lx’  paid  feir  hx  those* 
xxho  xxemlcl  hc'iu'fit  clirc'ctlx.  Ilic'  far- 
re'achin'4  indirc'ct  hc'iic'fits,  lieixxc'xe'i, 
xxemlcl  jnstifx  the*  I'ixim^  of  financial 
assistance*  for  pax -hac  k  of  the*sc*  costs 
from  othc'r  source's,  particnlarlx  from 
the*  peixxc'r  rc*x  c'lmc's. 

I.arec*  Hc'xcmics  from  Ihihlic  Lands 

Much  of  the*  capit.il  rc*e|mrc*cl  for  the* 
c emsti iiction  of  the*  Fc*clc*ral  rc'clama- 
tiein  xxorks  in  the*  W’e'stern  Unitc'cl 
.State's  cemic'S  fre)m  the*  Hc'clamatiem 
Fund.  althe)n<,*h  the*  (aileirade)  hixc'i 
.Steir.i'^c*  I’reijc'c't  is  financc'd  from  a  sc'p- 


I  lU  I  t  I'lts  I’KOII't  r  rlu*  I'riiiti’ruxvois  Hi'st*rxe*ir  in  Cnlnracti*  snpplic's  walt'r  le*r  tlu’vc*  prexliK'liv t*  fic'lelv  and  nrcharels.  Tlu*  arid  areas 

etn  eacli  side  eil  tlu*  cnltixaU'd  strip  show  tlie  land  nillietiit  tlu*  Ixenetit  eit  irriicatiin;  xxater. 


IHK  1  \l*l  OSIX  KS  I  NC.IM  I  K 


X|\X.|l  \K.  ni.vi 


(il.KN  CANNON  V'l'  N’K^HT:  (ilfii  (!iiii>(in  unit  niidi-r  coiistnictioii  makes  a  strikiiiu  sieiie  at  iiiulit.  Tin-  roadssas  at  riulit  unes  tn  tin-  left  spill- 
\sas.  and  tlic  li^lits  nil  the  riuht  nl  tlie  riser  are  at  tlie  nnrtli  pnrtal  nl  tlie  lelt  disersinn  tniniel. 


ar.itr  fimd  iitMtinl  In  ( ’dimrcssioiial 
ac  tidii.  I  lu'  l{tf  lainatidii  rund  irpri'- 
M'lits  proL'ddds  ai'cniiiiii  fd  the  I'liifcd 
Sf.itds  fnim  tlic  Oil  I,casina  Act,  Inim 
tlie  s.ild  .iiid  of  piililic  lands, 

and  dtlu'i  pnlilic  land  rcMMinrs.  \lncli 
dt  tlic  land  in  tlu-  West  is  (iwiicd  cint- 
rivjlit  hv  flu*  Fc'ddial  ( an  »'i  nincnt. 
which  h'ast's  ddsiralih-  act  (Mild  lor 
mininn.  dia/ina.  and  nil  prodnetion. 

This  arminidiif  h.is  hddii  .ihlv  acKane  rd 
In  (anc'iiidi  (a'drac  1).  (dcclcdf  I'tah, 
diid  (if  two  Wh'stern  States  in  which 
70'-  df  the  land  is  dwiied  1)\  the  hed- 
eral  ( an orninent.  \eeretidns  to  the 
Ifeclamatidii  Fund  fniin  its  estahlish- 
ment  td  |nne  >0.  lOoS,  tdtaled 
S.>]1.3)7.(MKt  and  edllections  repre- 
sentina  construe  tion  repa\  inents,  w  atei 
rentals,  jiinver  resennes,  and  iniseel- 


lanediis  resetines  aiiKinnted  td  an  ad- 
ditidiial  S7)1,‘MHMHK). 

I’resentina  the  e.ise  Icir  reelani.itidii. 
(  anorndf  (iKde  sa\  s.  “\\  hdle  areas  iif 
the  West  innst  st.iaiiate.  innsf  decline 
withdiit  water.  IheN  e.in  diilv  Hiow 
thionah  water  deceldpinent.  (ao|)- 
lands  dt  (iahtdiiiia  .ind  Ari/diia  jno- 
dneina  trnit,  cottiin.  \ eactahles.  and 
cattle  fdi  the  n.itidiial  market  |)l.i\  a 
Idle  in  the  ecoiidiin  dt  the  entire 
I'nited  States  — as  dii  aireratt  pl.ints 
and  ahnninnm  taetorii's  in  the  P.ieitii 
Ndi  thwost  w  hic  h  depend  npiin  ria - 
l.iinatidn  piojects  tor  In  (hoeh'ctrie 
pdwer.  .  .  . 

■‘What  is  theCailoradd  Hi\er  Stnraac 
I’lojeety  Desianed  td  siase  an  area  ot 
KKt.tMH)  scpiare  miles  descrilied  as  the 
Nafidii’s  last  tiontier.  it  w  ill  pun  ide 


w.iler  that  mnsf  s.dn.ilile  tm  l  nl  all  — 
till  aaric  nltnral  dev  elnpment  .md  the 
pioaressive  aiowth  dt  (  ities  .md  tdwns 
in  imu  h  dt  ( idhir.idd.  New  \1e\ied. 
I  tall,  and  W  vomina.  t  he  pioaram 
piov  ides  tdin  larac  m.iinstream  d.mis 
.md  ten  p.irtic  ip.itina  piojei  ts.  Itean- 
latina  the  river  aaainst  Ihidds  and  pre- 
V  entina  till  ther  siltina  .it  1 1  din  er  1  ).mi. 
cre.itina  piiwcr  .md  ni.ikina  vv.iter 
,iv  .lil.ilile  tin  ninnic  ip.il  use  are  p.irt  dt 
the  nmttipnrpdsi-  uses  iil  piojec  t 
vv. iters,  .ildna  with  the  piov  isiiin  (it 
.iariinltnr.il  vv.iter  supplies.  Anidiia 
thdse  vv  hd  vv  ill  lieiietit  as  vv  .iter  reac  lies 
new  l.irml.md.  and  as  snpplenientarv 
vv.iter  re. idles  did  eiopl.mds,  .ire  nieni- 
liers  dt  the  .Nav.ijii  Indi.m  trihe,  a 
people  h.idlv  needina  econdinie  aid 
.md  seenritv.  In  ere.itina  new,  st.dile. 
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(.l.liN  (!A\^()N  ('ONSTIU'C'I'ION:  l.ookiiiK  ilowiistriMin  sliowiiiK  the  spillways  and  the  riRlit 
ki'swas  iiiidcr  (‘xcavatiiin.  I'lu-  larRc  WiiildinR  on  llu*  li-tt  is  (lif  sti’el-luMulinR  huildiiiR  of  the 
kii‘wol-Juds(in  I’afiKi'  Mnndiy  ('oinpans,  cniifractors. 


iiiiiltiinillioii  dollar  inarkots  lor  such 
«Mstcrii  prodiu'ts  's  anios  and  tr.utors, 
ilolliiii'4  and  lioin<“  Inrnisliinos.  flic 
Colorado  Hi\cr  uafi'i  sforacc  |)rojcit 
will  not  oiiK  parallel —  lint  \astl\  c\- 
iccd  — the  proxen  henelifs  hroneht  l)\ 
siK'li  a  eoinparaf i\ el\  small  reil.nna- 
tion  projeef  .is  the  .Str.iw herrx  (a  no- 
t.ihlx  snei-essinl  irrie.ifion  project  in 
rtali)." 

I'isli  and  \>'ildlife  and 
llecrealinn  Benefits 

Idleefs  of  tin*  part ieip.itiin!;  projeits 
on  fish  .mil  wilillife  resonrees,  both 
henefiei.il  .md  .idxerse,  li.ix  e  been  p.ir- 
fi.ilK  e\  .limited  b\  the  I'isli  .md  Wild¬ 
life  .Serx  ill'.  I'lie  net  biaiefits  for  the 
projeits  studied  were  found  to  be 
$294,(HK)  annn.div.  .\o  ex  .iln.ition. 


howexer.  has  been  made  xet  of  the 
ellecfs  of  the  storage  units  on  fish  and 
xx  ildlife.  The  ex.nnple  of  bake  Mead 
snwtrcsts  th.it  the  net  benefits  of  larjae 
storage  reserxoirs  max’  be  substantial. 
I'mflier  ex  ahi.ition  of  fish  ami  xx  ildlife 
bi  ‘lie  fits  XX  ill  be  111.  ule. 

'I'he  recreational  benefits  of  the 
.inthori/ed  projects  and  units  analx  /ed 
to  d.ite  are  estim.iteil  at  $1.I()2.(KH)  an- 
nn.dlx.  This  is  based  on  the  National 
I’ark  Serx  ice  ex  ablation  of  the  amount 
and  xalne  of  the  increased  recreation 
use  expected  as  a  result  of  the  eon- 
strnction  of  the  projects.  This  exaln- 
.ition  xxill  be  confinned  bx’  the  Na¬ 
tional  I’ark  Serx  itv  as  nexx-  information 
.mil  d.ita  are  collected  and  plans  for 
use  are  finali/eil. 


.Municipal  and  Industrial 
M  ater  Benefits 

Benefits  from  inunicipal  and  indus¬ 
trial  water  in  present  exaluations  are 
c'onfined  to  those  that  xvill  result  from 
the  cfiitral  Utah  project  and  are  esti¬ 
mated  to  axerage  $1,+3S.(KH)  annually. 
This  estimate  is  based  on  the  averaiie 
annual  eipiixalent  cost  of  obtaining  a 
comparable  xxater  supply  from  the 
most  ec‘onomical  alternatixe  single- 
purpose  means  of  dex  elopment. 

I'he  United  States  Bureau  of  Mines 
is  highly  optimistic  in  estimating  the 
mineral  possibilities  of  the  region. 
Large  undex  eloped  or  mulerdex  eloped 
reserxes  exist  in  the  upper  Colorado 
Bixer  basin  area,  according  to  the  Bu¬ 
reau  of  Mines.  “This  area  contributes 
a  substantial  part  of  these  minerals 
(copper,  lead,  zinc,  gold,  silxer,  xana- 
dinm,  and  petroleum )  and  to  a  x  ery 
great  extent,  the  continued  xxelfare  of 
the  .Nation  depends  upon  maintaining 
a  healthy  mineral  indn.stry  xxithin  the 
upper  (a)lorado  Rixer  basin  area." 

.\  .Mineral  Storehouse 

.After  dtvlaring  that  the  dexelop¬ 
ment  and  eonserxation  of  the  mineral 
re.sonrees  of  the  area  are  directly  or 
indirectly  affm  ted  by  the  dex  elopment 
of  xxater  resources  and  poxxer,  tlie 
Bureau  of  .Mines  saxs  that  the  total 
production  of  minerals  from  the  upper 
(.'olorado  Bixer  basin  amoimfs  to  oxt'r 
$2,.'5(H),(KK).(K)()  lip  to  194S,  excluding 
nraninm  and  xanadinm.  ('oal  and  pe¬ 
troleum  are  the  most  important,  coal 
representing  oxer  half  the  aggregate; 
the  area  is  also  the  princip.d  sonren*  of 
nraninm  and  xanadinm.  anil  contains 
the  Nation’s  principal  reserxes  of 
molybdenum.  Silxer,  gold,  lead,  and 
zinc  are  eommerciallx’  important,  and 
metals  of  minor  interest  include  cxip- 
per,  manganese,  bismuth,  and  anti¬ 
mony.  Potash  and  magnesium  occur 
in  large,  partly  proxen  reserxes.  and 
phosph.ite  rock  is  found  in  thick, 
medinm-grailc  beds  in  I’tah  and  Wy¬ 
oming.  The  largest  reserxes  of  oil 
shale  in  the  United  St;ites  occur  in 
northern  (ailorado  anil  Utah  and 
southern  W’xoming  xxithin  the  basin. 

Bituminous-C'oal  Heserxes 

The  upper  basin  contains  “enor¬ 
mous”  reserxes  of  co;il,  mostly  bitnmi- 
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nous  and  siih-hitinninous  grades,  the 
reser\  t“s  being  inneh  larger  than  those 
in  anv  otluT  seetion  of  eoinparalile  si/e 
in  the  world  and  amount  to  approvi- 
inatelv  one-third  of  all  the  eoal  depos¬ 
its  in  the  I'nited  States  and  one-sixth 
of  those  in  the  entire  worlil.  Hitumi- 
noiis  eoals  from  the  upper  basin  are 
eonsidered  the  highest  (pialitv  hitumi- 
nons  eoals  on  the  Western  market,  in 
the  opinion  of  the  Mines  Bureau,  being 
low  in  ash  and  moisture,  extremely  low 
in  sulfur,  and  highly  Nolatile  with  a 
high  heat  value.  .Most  eoal  mined  in 
the  (.'olorado  arcM  is  bituminous  hut 
some  good-grade  anthraeite  is  mined 
in  (amnison  Comity. 

Oil  and  gas  hav  e  been  di.seovered  in 
to  separate  fiehls  besides  the  oil  shale 
deposit.  Bitnminons  .sandstone,  an¬ 
other  oil-hearing  material  of  “great 
poh'iitial  impoi  tanee,”  says  the  Bureau 
of  .Mines,  now  is  being  nst'd  for  road 
suifaeing.  The  Vernal,  I’tah,  deposit 
eontains  about  2  billion  tons  between 
S  and  I.)'«  bitumen  by  vyeight,  bnt  ean 
be  reeovered  only  by  niuhaground 
mining.  The  deposit  at  Sunnyside. 
I'f.ih,  also  veiv  large,  ayerages  1 1*  bi¬ 
tumen. 

(alsonite  re.serves,  estimated  at  2.5 
million  tons,  oeeur  mainly  in  the  I’inta 
basin  in  I'tah. 

‘■'Hus  array  of  mineral  fuels  and  ear- 


Ironacx'ous  materials  is  not  approaehetl 
by  any  region  in  any  other  part  of  the 
world,”  says  the  .Mines  Bureau. 

Nonferrous  .Metals 

Yet  the  area’s  resourei's  do  not  stop 
with  the  fuels.  The  are.i  has  a  vt'iv 
respectable  produetion  of  gohl,  silver, 
leail,  /ine.  and  eopper  among  the  non- 
ferrons  metals.  The  (dimax  molyb¬ 
denum  distriet,  the  largest  in  the 
world,  has  re.serves  estimated  at  2  bil¬ 
lion  pounds  of  reeovcrable  molyb¬ 
denum  plus  bv-produets  from  the 
proeess,  ineluding  tungsttMi,  pv  rite,  tin, 
monazite,  anil  topaz.  I'lie  Plateau  area 
of  Colorado,  I’tah,  .Vri/.ona.  and  New 
.Mexieo,  the  famons  "Four  (.'orners,”  is 
the  prineipal  sourc'e  of  the  Nation’s 
nranium  ami  vanadium.  Manganes** 
oeeiirs  in  the  San  |uan  .Mountains,  in 
F.agle  (amnty.  and  at  l.eadville.  just 
outside  the  basin.  1  he  Bureau  of 
.Mines  describes  tlu'  phosphat**  rock 
reserves  as  “enormous.  ”  Kxtensiv  e  de¬ 
posits  of  carnallite  have  bei'ii  found 
near  'rhompson.  I’tah,  and  associated 
beds  of  salt  were  2.(HK)  ft,  thick.  When 
other  more  teonomicallv  situatevl  ile- 
posits  approach  exhaustion,  savs  the 
.Mines  Bureau,  these  deposits  of  phos¬ 
phate  rock  and  potash  will  doubtless 
become  important  sourees  of  mineral 
fertilizer.  Finally,  adding  zc'st  to  this 
mineral  stoiehous**,  pegmatite  dikes  in 


the  granitie  mountain  masses  in  (ado- 
ratio  and  New  Mexico  are  the  souree 
of  many  uneoinmon  nonmetallies,  snch 
as  bt'ivl,  miea,  lithium  minerals,  eo- 
Inmbite-tant.dite,  feldsp.ir,  ami  nu¬ 
merous  umhllerentiated  rare  earth 
minerals. 

The  I’pper  Coloradt)  Biver  Storage 
I’rojeet  .mil  partieipating  projeets  are 
a  v  ast  iDinplex  of  pnblie  works,  prob¬ 
ably  far  greater  in  size  and  scope  th.ui 
most  F.isterners,  and  perhaps  m.mv  in 
the  West,  re.ilize.  In  seope  and  mag¬ 
nitude,  it  will  rival  any  projeet  the 
Nation  h.is  v  et  seen.  By  any  ev  .dilation 
that  one  ean  put  upon  it.  consiilering 
the  benefits  to  .lecrne  from  irrigation 
for  mnnicip.d  and  agricnltnral  uses, 
flood  and  sediment  eonfrol.  power 
generation,  recreation,  ami  industrial 
ami  mineral  development,  the  gigantii' 
d.uns  ami  reservoirs  would  do  mueh 
for  the  whole  Nation,  .iiid  prob.iblv 
justify  the  expemliture  of  the  sums  to 
be  re(|uired  tor  the  network  of  dams 
.mil  I'.m.ils  pl.mned  by  the  Bureau  of 
Becl.unation. 

rlii.s  is  till'  first  of  several  <ir- 
tieles  Tiir  Fxnosivr.s  Fm.im  i  ii  leill 
jaihlish  on  the  I  fijier  Colorado  Hirer 
Storio^e  I'rojeet.  Suhseijuent  artieles 
trill  diseiiss  the  eonstriietion  features 
of  sonie  of  the  lar‘^e  nnits  sneh  as  the 
C'.len  Caniion  and  Ihiinina  (lorae 
units. 


BI.\ST  IN  SPIl.l.W.XY:  HfastinK  rock  from  the  t'aiiyon  rim  in  the  left  spillway  area,  ,Merritt-(.'hapman  Ai  Sentt  Ciirpnraliiin.  eonlraetors. 
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Dynamite  Solves  Tou^K 
Salvage  Proolem 

I  lii‘  use  of  cJynumSie  ctiupled  wl  tl.  i  ma^inati<»n  spurs  unusual  salvage  foh 

after  e<»n ven I ifinal  metliod  failed 

WII.I.IAM  \\  IIALLSIK AD® 


Will  N  till-  .lir-liainmrr  ti-ain  ot  an 
r\|)<‘i  iciiird  (lisinantlin<4  (inn 
finalK  ilncidi'tl  it  roiild  not  |n()fital)l\ 
saKa^o  tli»“  I»Md  lining  ot  tlic  (iliildcn 
(]oin|)an\  s  aliandonrd  acid  \ats  in 
sonfli  h.dtiinoic,  tlic  cliallc-naing  jol) 
was  cjiiiikK  acvc'ptc'd  1)\  Hnnilnaf, 
Inc-..  .1  I'owson,  \lai\land,  d\nainitin<4 
c-ontrac'tor.  Alter  stndvine  the  proh- 
Ic-ins  that  c-.insed  tlie  pre\  ions  c-on- 
liaetoi  to  witlidiaw,  Ihimhiac'  de- 
\c‘loped  an  entiic-l\  new  teelinicpic'  to 
tree  the  vahi.ihle  lead  sheet  Irom  its 
easinif  ol  hi  iek  and  eonerete.  I  he  main 
tool  was  d\n. unite  pins  know-hcwc- 
aained  on  \  ai  ic-d  johs. 

Ihinsnal  hlastina  a|)pIieations  are 
nothin^  new  to  |aek  l,oi/ean\.  Hnrn- 
hrae’s  president,  who  h.is  d\n.imited 
entire-  hnildinas  in  tlie  ic-nter  ol  l»ns\ 
W'ashinetoii.  I).  (]..  and  I’ittshnreh, 
l*(-nns\  l\ .niia.  I  lie  idea  ol  thedlidden 
joh.  thoneli,  was  not  heaw  demolition. 
I'o  the-  eontrarx .  the-  hl.istine  recpiired 
.1  delt  and  lii^ht  touch  to  ent  loose-  the- 
hric'k  inne-r  lining  of  the-  \  .its  while-  the- 
ontside-  she-II  re-m.iine-cl  nnclistnrhe-cl. 
Ihe-  x.its  nmniH-rc-cl  lorn,  e-.uh  oO  It. 

°.T17  W  \  iii'.ilt-  lwi.nl 
l.iitlu-rv  illi'.  M.tiA  l.iiul 


CI.OSI'  yi’AHTKKS:  SahaKiiii;  the-  Ic-ael  liiiiiiK  from  (^liclelc-n's  four  acid  vats  rc-c|uirc-cl  pre¬ 
cision  blastiiiK  to  avoid  damaKc-  to  nc-arhv  plant  units.  Oik-  vat  mas  Ih-  soc-ii  in  the-  cc-ntc-r  of  thc- 
pliolo.  I'vvo  otiic-rs  arc-  hc-hind  the-  vat  shown,  vvliilc-  tin-  fourth  is  in  hack  of  the-  hrick  hnilding. 
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STEEL  CABLES 
SUPPORTING  PLATFORM 

ACCESS  OPENING 

WIDELY  SPACED  SHOTS 
LOOSEN  BRICK  ABOVE 
INITIAL  BREACH  FOR 
CLEARING  WITH  AIR 
HAMMER. 

PATTERN  OF  12  BLAST 
HOLES,  1/6  CARTRIDGE 
EACH,  OPENS  FIRST 
BREACH  IN  BRICK  LINING. 

BRICK  LINING  IS  STRIPPED 
IN  6  FT.  LIFTS, 3  6  FT.  DEEP 
VERTICAL  BLAST  HOLES 
PER  LIFT.  HOLES  ARE  DECK 
LOADED  WITH  1/6  CARTRIDGE 
AT  I  FT.  INTERVALS. 


CONCRETE  OUTER  SHELL 
LEAD  SHEETING 
BRICK  LINING 


SUSPENDED  CIRCULAR  PLATFORM 
MOUNTING  4  SAF-T- SWING  JACKS 


BOTTOM  CONE  IS  CUT  WITH 
LIGHT  CHARGES  TO  PROVIDE 
EGRESS  FOR  INTERIOR  DEBRIS. 


^^'()KKIN(;  PLANS:  This  diaKram  of  an  acid  va!  shows  thf  various  sU’ps  laki-n  hv  tlu-  Himd>ra(' 
cnRiiu'ers  to  solve  the  toiish  job  of  salvacioK  the  valnahle  lead  lininc. 


high  with  ail  inside  diameter  of  12-'i  ft. 
Thes'  were  supported  in  a  stt'el  frame¬ 
work.  and  acc't'ss  was  through  a  2-ft.- 
stpiare  hole  in  the  top  of  each  vat.  .\t 
the  bottom  of  each  \at  was  a  conical 
jxiint  containing  a  small  outlet  valve. 
The  main  shells  were  12-in.  reinforcetl 
concrete.  The  inner  lining  was  9-in. 
radial  brick,  and  between  the  concrete 
and  the  brick  was  a  5i-in.  sheathing  of 
lead  worth,  at  current  prict's,  10  to 
lOy  per  pound.  Burnbrae  had  pur- 
chast'd  the  job  solelv  for  what  it  might 
be  able  to  make  on  tin*  salvaging  of 
the  lead. 

The  first  contractor’s  air-hammer 
crew  had  labort'd  for  two  weeks  to  re- 
mo\e  just  oiu'  of  the  bottom  aines  to 
jinniile  egress  for  the  anticipated  in¬ 
terior  debris.  For  two  more  weeks, 
the  crew  worked  in  the  first  \  at,  stand¬ 
ing  on  a  swaving  timber  platform  hung 
from  ropes.  In  that  time,  it  was  able 
to  chip  Imise  onlv  about  10  \ertical 
fi'ct  of  the  tough  brick  around  the  vat's 
inner  circumference.  The  exposed 
lead  was  bnnied  free  with  a  torch. 
This  chipping  and  burning  technupie 
proved  so  slow  and  ha/ardons  that  the 
job  was  finallv  tnrn(*d  oxer  to  the 
Burnbrae  organi/ation. 

Method  of  Operation 

I'sing  light  charges  — '«th  cartridge 
ot  407  gelatin  dvnamite  per  hole  — the 
demolition  firm  cut  oil  the  three  re¬ 
maining  bottom  cones  in  one  dav.  The 
rope-slung  scallold  was  replaced  with 
a  close-fitting  circular  platlorm  mount¬ 
ing  four  Saf-T-Swing  jacks.  From  the 
jacks,  steel  cables  ran  through  the  \at 
root  to  the  steel  main  structure.  Tliis 
jacked  platform  enabled  the  drilling 
and  blasting  team  to  raise  and  lower 
its  position  from  the  \  at  interior  with 
minimum  lost  time. 

The  liner  bricks  were  wi'dge-shapiHl 
and  fitted  together  with  a  tight  pre¬ 
cision  that  luul  defeated  the  first  dem¬ 
olition  crew.  Burnbrae  opeiu'd  up 
the  brick  in  each  vat  with  an  initial 
pattern  of  If)  to  12  light  charges  — 
again,  '-sth  cartridge  of  407  gelatin  dv¬ 
namite  per  hole  — placed  in  staggered 
rows  about  a  foot  apart.  Blast  holes, 
made  with  carbide  insert  bits  in  (Meve- 
land  drills  powered  bv  a  Davev  c-om- 
pressor,  were  1?4  in.  in  diameter  and  9 
in.  deep.  This  first  spread  was  located 


about  7  ft.  from  the  top  of  the  vat. 
It  and  all  snbseijnent  charges  were 
fired  with  instantaneous  caps. 

The  first  loading  opened  a  breach 
in  the  lining  about  3  bv  9  It.  Sev¬ 
eral  more  blasts  were  fired  individuallv 
as  reipiired  between  the  breach  and 
the  vat  roof,  and  the  loosened  bricks 
were  cleared  bv  hand  and  with  air 
hammers  down  to  the  level  of  the  first 
charges. 

With  a  7-ft.-divp  ring  of  brick 
cleared  away,  the  drilling  was  now 
done  verticallv  — fi  ft.  down  into  the 
brick  lining,  parallel  to  the  lead  sheet 
and  as  close  to  it  as  possible.  Three  of 


these  1 'j-in.-diametiT  vertical  hoh's 
were"  drilled  for  each  firing.  Kach  hole 
was  deck-load»*d  with  sth  cartridge  of 
Mb  gelatin  dvnamite  primc'd  with  an 
instantaneons  c-ap  at  1-ft.  tam|n‘cl  in¬ 
tervals.  Prior  to  each  firing,  the  jilat- 
form  was  jacked  above  the  blast  level. 
Debris  simpiv  dropped  through  th«‘ 
vat  and  out  the  cone  aperture,  mid 
the  platlorm  was  then  lowe-re-el  feir  air- 
hammer'  cle-aring  eif  the*  rnptnre'el  bric  k 
face.  Lighting  was  pre)vide*d  bv  an 
c'xtc'nsion  riggc'd  tei  the*  still-se*rv  iee*able* 
pe)vvc*r  line  intei  the*  ar(*a. 

I’sing  this  svstc*m  of  thre-c  de*ck- 
leiade-d  b-ft.-ele*e*p  he)le*s  per  firing. 
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Hiiriil)rac  was  able*  to  knock  out  tlx* 
brick  lining  in  fast  b-ft.  lifts,  using  25 
lb.  of  explosives  per  \  at.  The  job  was 
speeded  np  even  more  when  the  l)last- 
ing  firm  decid**d  to  cut  the  lead  Irnrse 
with  tnacadam  cotters.  This  proved  to 
be  at  least  four  times  faster  and  infi- 


nitelv  safer  than  the  nse  of  torches. 

In  3)*  weeks  — less  than  the  total  time 
the  first  c-ontractor  had  spent  on  just 
half  of  one  vat  — the  blasting  firm 
stripped  about  40  tons  of  lead,  more 
than  Sh.tKK)  worth,  from  the  four  \ats. 
I<*a\ing  the  reinforcc'd  concrete  shells 


intact  as  rtspiircd  in  the  contract. 

This  job  had  defeated  the  u.se  of  con- 
\entional  dismantling  methods,  but 
Hnrnbrae’s  experienct'd  staff  was  able 
to  make  it  a  success  through  the  imagi¬ 
native,  well-planned,  and  well-exe¬ 
cuted  use  of  dvnamite. 


I()()KI\(;  ri’:  rtu‘  initial  brcacli  was  inado  in  each  xal  with  a 
lattern  nt  Itt  tn  '2  charues  ol  gelatin  dsnainite  plat'ed  in  staKKered 
rows  ahnnt  a  loot  apart.  Tlic  resnitinu  hreach  was  .‘I  In  f)  ft. 


SAI.\'A(0\ti  TIIK  I.KAI):  After  the  brick  liniiiK  was  removed, 
macadam  cutters  ssere  used  to  strip  off  the  lead  lininu.  A  total  of 
approvimatels  40  tons  ol  lead  was  salsatted  from  the  four  \ats. 


TltK  I  XftOSIMs  rst.lM  IH 


M\x-li  \i;.  ni.vt 


BOTTOM  (  ()\K:  The  Irottom  cone  of  each  vat  was  removed  b>  INSIDK  THF.  A’ AT:  .StandiiiK  on  a  suspended  platform,  the  drillers 

iisiiiK  small  charKes  ol  40'f  Kclatin  dynamite.  The  o|M-ninK  at  the  prepared  holes  for  the  light  dynamite  charges  designed  to  remove 

bottom  ol  the  sat  lacilitated  the  remosal  of  the  interior  debris.  only  the  brick  lining.  iH'hind  which  was  the  lead  lining. 


of  usin^  Short-Perio  A  Del  ays  for 
d  safety,  and  faster  mining  cycle 


I  ests  prove  the  feasihility 
better  breakage,  impr«»ve 


DIAMS  \  .  I’l.AN 


Tiih  notahit'  impKnt'inrnts  in  tin- 
results  obtained  in  <|naiTV  blasts 
sinee  the  introdnetion  ot  short-period 
d»-lav  blastins'  some  years  aijo  ha\  t*  led 
to  the  adoption  ot  this  teelini(nie  bv 
other  segments  of  the  t‘\plosi\  es-eon- 
sninim'  indnstries.  |nst  a  little  more 
than  a  d(‘ead(‘  sinee  tluMi  initial  nst*  in 
<|narrvinn,  Short-Fi‘riod  Delays  an’ 
b«“ini'  used  snceesstnlK  in  many  forms 
of  nndert'ronnd  minin^.  op(‘n-pit 
miiK's,  eoal  strippings,  shafts,  tnnnels. 
and  \arions  types  ot  eonstrnefion 
work.  The  latest  type  of  minim'  to  find 
short-|)eriod  delay  firin<4  ad\  anta^eons 
is  nnderi'ronnd  bitnminons-eoal  min- 
ini'. 

For  many  y»‘ars,  (‘\plosi\es  designed 
for  c-oal  minim'  and  the  \arions  meth¬ 
ods  of  detonatini'  them  ha\  «*  Ix-en  snb 
jeeted  to  many  stringent  state  and 
F(“deral  K'l'iilations,  and  ritllitly  so. 
t  he  aeeejit('d  and  approved  praetie»‘ 
in  firim'  explosives  in  nnderi'ronnd 
bitnminons  iniiu'S  has  been  to  load  and 
fire  on<‘  hole  at  a  time,  testing  for  ^as 
.if ter  each  hole-  fires.  TIicmi,  it  eondi- 
tions  are  satistaetorv ,  the  shot-firc'i 
loads  .ind  eonnc-cts  the  next  hole*  and 
rc-tires  to  a  plaee  ot  safety  to  deton. itc‘ 
th<‘  ehari'e.  This  is  a  tedious  and  time- 
eonsnminx  proeednre*  th.it  often  re¬ 
sults  in  th<‘  miner's  takim'  short  cuts 
vvhieh  sometime  h'ad  to  unsafe  ]irac- 
tic'C'S. 

bei'iil.ir  del.ivs  with  their  loni'er  fir- 
inn  inti'ivals  were  not  eonsiderc'd  sat- 
isf.ietorv  tor  nsc-  in  nnderi'ronnd  bitn¬ 
minons  mines  beeansc*  thc'ic*  was  the 
h.i/ard.  .ilthonnh  r.ither  remote,  of  n.is 


7”  KERF 


9-0"  TOPCUT 


30“  COAL 


18" 

HARD  ROCK 


24"  COAL 


MARY  lee  seam 


TOPCl'T:  \  variation  of  a  topeut  with  a  siiiKlr  row  of  holes  cirilleci  iininecfiateb  helow  the 
riK-k  band  iisini;  .Vo.  1  Short-Period  l)ela>s  in  the  center  holes,  |HTi«Ml  ■'}  in  the  next  holes,  and 
No.  .Y  in  the  rih  holes.  This  is  the  Mars  I.ee  Seam  in  Jefferson  Counts,  \lahaina. 


Ill•rl■nl<■^  I’owdiT  Coiiip.ins 
Kinninuh.im.  .Xl.th.ima 


XIVV-U  NK.  I'lVl 


niK  FXPI OSIV  K.S  KNt.INKKK 


pockets  being  exposed  before  all  holes 
had  fired,  which  subsecpiently  may 
become  ignited  by  the  detonation  of 
succ-eeding  holes. 


Ex(H‘rimc'ntul  U’ork  Begins 

Being  aware  of  the  t*conomies  ob- 
taiiu'd  bv  the  use  of  multiple  short- 
ptTiod  blasting  in  other  forms  of  min¬ 
ing.  a  group  of  .Mabama  cxial  mine 
operators  decided  to  investigate  the 
method  to  determine  its  feasibilitv  in 
underground  bituminous  mining.  After 
res  iewing  the  results  of  some  experi- 
iiUMital  work  using  Short-Period  De¬ 
lays  in  other  states,  these  operators,  in 
conjunction  with  other  interested  con- 
c-erns,  obtaiiu'd  special  permission 
from  the  State  Burt*au  of  Mines  to 
t'xperiment  with  Short-Periods  under 
controlled  cxjuditions,  with  safetx’ 
being  the  main  consideration. 

When  the  results  of  tl»*se  experi- 
nu'iits.  which  coxj'red  a  period  of 
sexcral  years,  were  tabulated  it  was 
found  that  the  use  of  short-period  de¬ 
lay  firing  prodiict'd  coal  with  less  fines 
and  with  a  faster  mining  cvcle.  Otlu'r 
important  adxantages  were  the  im- 
proxed  sab'tx’  conditions,  a  nnhiction 
in  the  nnmber  of  holes  re(jnired,  and 
the  c-onst'cpu'nt  reduction  in  explosix  es 
csmsiimption. 

With  th<‘ir  facts  assembled,  the 
mine  operators  initiated  a  moxement 
to  gain  state  approxal  for  multiple- 
hole  blasting  in  xx  hich  electric  blasting 
caps  xvith  millist'C'ond  delay  interxals 
xxould  be  u.sed.  Through  the  efforts  of 
an  active  committee  of  these  men,  a  bill 
anthori/ing  this  type  of  blasting  xvas 
passed  bx'  both  Houses  and  signed  into 
laxv  on  August  14.  1957.  With  the  sign¬ 
ing  of  the  bill,  it  xvas  the  opinion  of 
manx’  im-n  in  the  industry  that  a  sig¬ 
nificant  step  had  been  taken  toxxard 
imjiroxing  safety  at  the  faev  through 
this  more  efficii'iit  and  more  produc- 
tixe  blasting  method.  Results  ob- 
serxed  in  the  succeeding  months  re- 
X caled  sex'eral  benefits  to  safetx  ,  xx  hich 
dirtvtlx'  resulted  from  blasting  c-oal  in 
this  manner.  These  bciu'fits  are  tab¬ 
ulated  beloxv. 

1.  Less  exposure  of  shot-firer  to  nn- 
protect<Hl  roof  and  to  smoke 
sincH*  the  shot-firer  is  not  required 
to  entt'r  the  xxorking  place'  sex- 
eral  times,  as  in  single-shot  firing. 

2.  Less  smoke  pnuhiced  because  of 


33"  COAL 


9’-0“  UNDERCUT 


PRATT  SEAM 


OF.NTKHtT’ T:  Klexalioii  view  «>!  a  seetion  of  the  I’ratt  Seam  in  jetferson  (.oiinfv.  \1abama. 
Safistaetorx  results  are  obtained  b\  Sbort-I’eriod  Delays  in  miniiiK  tbis  (if)-in.  seam  wbieb  has 
a  22-ill.  PH'k  band  separatiiiK  the  riial.  ’n  this  seetion.  the  eoal  Ih'Iow  the  rock  band  was  Hrr’d 
first,  nsiiiK  |H‘riiMls  1  and  .4  Sliort-IVriixl  Delass.  .V  eentereiit  immediatels  above  the  riK'k 
relieved  the  top  laver  wbieb  was  blasted  iisinu  .4  aiul  .4  Sbort-l’eriiKl  Delavs. 
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more  efficient  use  of  t'xplosives. 

•3.  Less  roof  damaj'e. 

4.  Ribs  and  fact*  are  trimmed  better. 

5.  Less  disruption  of  ventilation. 

1  bis  blasting  method  al.so  resulted 
in  tlie  following  tt-onomical  ad\an- 
tages: 

.1.  Imprined  and  moit*  unitorm 
fragmentation  — less  fine's. 

1).  Improved  loadabilitv  of  coal. 

c.  Kntire  mining  cvcle  accelerated 
—shot-firer  can  prepare  more 
places  and  loading  machine  can 
load  out  a  tall  ot  coal  in  U‘ss 
tinu‘.  R(H)t  and  ribs  ■(‘(piire  less 
attention  since  tbev  are  not  af¬ 
fected  as  much  from  the  blasts. 

il.  I’nitorm  fragmentation  nsuallv 
results  in  reilucttl  cleaning  costs. 

e.  In  most  instance's,  te'wer  hole's 
are  re'ejiiireel.  conse'ejuentlv  elrill- 
ing  anel  e'xplosie  e*s  costs  per  ton 
are*  ele‘cre*ase-el. 

Kxplosiee's  saxings  have*  rangeel 
from  10  to  20'*  per  ton  ot  cDal. 


BINDER 


Results  are*  Excellent 

.Most  of  the*  mint's  that  ha\t*  adoptt'd 
Sboit-Reiioel  Delavs  are*  also  using 
permissibles  in  king-Si/.e  cartridges 
with  excellent  re'snlts.  Tlu'se  long- 
length  cartrielge's.  in  elianu'ters  ot  1  in. 
to  2  in.  anel  in  le'iigths  ot  lb,  20,  and 
24  iir,  perform  more*  e*fficientlv  than  a 
coInnut  of  short-length  cartrielge's; 
et)n.se*tjut*ntlv,  less  smoke  is  proelnerd 
in  the*  blast  anel  men  can  enter  the 
working  place's  more'  tpiicklv.  W  ith 
such  incre'a.se'd  e'fficit'ncv,  powele'r  con¬ 
sumption  can  he  ri'elnci'd  anel  holt's 
can  ht'  Ittaelt'tl  in  It'ss  tiint*.  Tht*  long- 
It'iigth  eartritlgt's  also  minimi/t'  thi* 
ch.mct's  t)f  hug  elust  getting  ht'twt*t'n 
eartritlgt's,  which  ttftt'ii  cau.ses  entofis, 
since  tht*re  will  ht*  little*  or  no  hrt',ik 
in  tilt*  powdt'r  e'e)lumn.  In  manv  cast's, 
.1  fixt'tl  charge  can  he  estahlislu'tl  for  a 
mint*  and  King-Size  eartritlgt's  will 
t'flt'ct  hettt'r  ctmtrt)!  ovt'r  powtler  ctm- 
Mimptitm. 

W  ith  the*  rt'cent  S.  Rnrt*au  of 
Mint's  approval  of  millisecttntl  tlelav 
blasting  in  hitnminons-ct>al  mines,  it 
is  t'xjn'ctt'tl  that  manv  nntlergronnti 
operations  will  want  to  learn  how  tht'ir 
proelnction  anel  saft'tv  can  he  im- 
proxetl  thrt)ngh  tin*  n.se  t)f  Sht)rt-Pt'riotl 
Delays.  The*  acct)mpanving  .‘ketcht's 
illiLstrate  how  S.R.  Dt'lavs  are  nsetl  in 
txpical  cuts. 


8”  TO  14' 
ROCK 


18"  TO  26' 
COAL 


7" KERF 


9-0"  UNDERCUT 


PRATT  SEAM 


I'NDKKC  I'T:  ViiatluT  nit'lhoil  «»f  iiNinu  Short-IVriiid  Di-Los  in  tfn-  Fralt  St-am  wlit'rt*  flit' 
tu'iKfit  ranKt's  triini  74  to  92  in.  xtilfi  a  riK-k  baiitf  ahnni  22  in.  Irnin  tfit-  HtMir  anti  a  minor  slate* 
stratum  about  (i  in.  Irom  the'  riHii.  I'lu*  Sbitrt-IVriod  Dt-lass  I  anti  .>  loadt'd  in  holt's  ahost* 
tht*  rot'k  movt'd  tlu*  losst-r  part  oi  the  lati*  first.  Thf  iippt'r  st'ttion  was  thfii  hlasti'il  iisitiK 
Short-f‘t*ri<Kl  Dt'lass  and  .i. 
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NEWS  NOTES 


FIHK  KXTINCl’ISHKK  GlIDK 
A  six-p.ijjc  foldiT  titifd  “A  (tiiidc  'I'o  Kir«- 
KxtitiKiiislicrs”  lias  Ix-cii  issiH'd  by  Aiisiil 
( .'liciiiical  (aiinpany,  Marinette,  Wisennsiii. 

rlie  (older  contains  a  table  vsbicb  com¬ 
pares  cbaract eristics  ot  various  tyix-s  ol  fire 
evtiiiKnisliers.  A  bar  >{rapb  on  the  last  pane 
shows  the  coinparatise  effectivi'iiess  ot  e\- 
tiiiKnisbinK  agents  according  to  L'ndi’rwriters' 

l.alxiratories’  ratings.  Cutaway  drawings  of 
an  Ansnl  dr>  cbeniical  '.AtinKnisber  and  an 
Ansnl  stored  pressure  wat«-r  extinnuislier  are 
printed  inside  tbe  folder. 

l-'or  a  fre«-  copy,  write  to  Fire  Fcpiipment 
Division.  .Xnsnl  (dieiiiic.d  Comp.iny,  .Mari¬ 
nette,  Wisconsin. 

(  HAB  TKACTOB  Bl  I.FFTI.N 
N.i|H(>  Industries,  Inc.,  inaiinlactnriTS  of 
tlie  .NajK  o  Crab  Tractor,  recently  announced 
tli.it  new  liter.itnre  is  avail.ible  describing  tbe 
coiiip.iny’s  tonr-wb<-«'l  drive,  lonr-wbeel  steer 
tr.u  lor.  ’I  be  two-color  briK  bnre  includes 
.iction  pbolot'r.ipbs  ol  tbe  .V.iiho  (Tab  'I  rac- 
tor  .it  work. 

Import. lilt  le.itiin  s  ol  tbe  toiir-vv beel  drive, 
toiir-vvbei  l  steer  tr.ictor,  suib  as  tin-  tonpie 
converti-r,  steeriiiH  selei  tor,  bvdr.iulic  re- 
versinu  c  bitcb,  power  steerin«.  pl.met.irv 
.ivies,  etc.,  .ire  .ilso  ilbistr.lted. 

rills  bulletin  c.iii  be  obt.iined  by  writing 
to  Coiis'ruetion  I'apiipiiieiit  Division,  N'.ipco 
Industries,  Inc..  .Seventb  Street-Nortb  l.yii- 
d.de,  Mmne.iixibs  11,  .Mmnesot.i. 

HAI.N  l  Kdn.  FXPI.(>SION-l'B(M)F 
SWITCH 

\  new  enclosed  switili  listed  bv  I'nder- 
vv  I  Iters'  I  ..ibor.itories  .is  Iwinn  r.iin-tiubt  .is 
well  .IS  I'vpiosion-prool  b.is  been  mtrodiiit'd 
bv  Micro  Svvitib,  I  reeport.  Illinois,  .1  divi¬ 
sion  ol  Mimie.i|Xibs- 1  loiiev  well  l<ev;ill.ltor 
(  aimp.inv . 

C. it.iloi:  bstmu  2(A)  b.is  .ibiminimi  die- 
i  .1st  lioiisiiiK  .iiid  vloiiie  covei.  It  is  designed 
tor  use  on  tiiel-b.indbim  eipii|)meiit.  rocket- 
.ind  missile-l.miicbim'  dev  ic«'s.  iiidustri.il 
V  .ilv  e-control  sv  stems,  .md  ntber  b.i/.irdoiis 
outdoor  inst.ill.itioiis. 

rile  III. mill. ictiirer  st.'tes  tb.it  I  iiderwrit- 
eis  I  ..ibor.itories  lists  tbe  svviti  b  .is  Ix-inu  snit- 
.ilile  lor  MSI'  III  (d.iss  1  (V .i|)or-.iir  mixtures)  — 
Croups  ()  .111(1  1).  (  l.iss  II  (diist-.iii  mixtures) 
Croiiiis  F,  I-',  .Old  (.. 

Flectrii  .d  c.iji.icitv  is  I  I,  listed  .it  20  .mil)., 
12').  2')0.  01  t()0  V  .u  .  rile  2(A')  .dso  IS  c.i- 
p.ible  ol  imdeiuoim;  .1  KKI-boiir  s.dt-tou  test 
xvitboiit  iiiimv  to  tbe  .k  tii.itiim  mecb.inism 
or  pieiision  switdiinu  units,  tbe  m.iniit.ic- 
tmer  .ilso  cl. mils. 

D. it.i  .Slieet  I ")().  vvbii  b  m.ix  1m'  obt.iined  bx 
wiitiiii’  Muro  .Switcb  in  l•'reel)ort,  b.is  pboto- 
m.ipbs.  dmieiisioii  dr.ivvim:,  cb.ir.icteristics. 
elei  tru  .il  d.it.i.  .md  mounimi:  inlorm.ition. 

l>F.BF(>B  \Ti:i)  MF.TXI,  S(  BFF.XS 

Mow  to  spetilv  iierlor.ited  met.il  tor  co.d 
.111(1  .invtre.u.ite  si  reel  is  is  descrilM'd  m  12  steps 
III  .1  new  brocbiire  .iv.iil.ible  trom  (Toss  I’er- 
loi.ited  Met.ils.  N.itioii.il-St.liid.ird  (aimp.uiv. 
rbe  broi  Imre  desi  ribes  Cross  llexcreen.  (ain- 
iiliire  pien  i'd  sbeets.  .md  llim.i  xv  edi;e-sb.i|X'd 
w  ire  si  reeiis. 

('o|)ies  ol  tills  new  briH'lmre  c.m  Ix'  ob- 
t.mied  tree  iiixiii  reipiest  bx  writini;  to  Cross 
I’erlor.ited  Met.ils  I’l.mt.  N.itioii.il-.St.md.ird 
Com|).mx  .  C.irbond.ile.  remisv  Iv  .mi.i. 


SFI.F-STICKING  SAFETY  SIGNS 

()v«T  400  stock  self-stickinu  accident-pre¬ 
vention  siKiis  are  descrilx  d  in  a  new  ei^lit- 
pajje  ilbistr.lted  catalog  offered  by  W.  fl. 
Brady  Comp.my  of  Milwaukee. 

'I'lie  manufacturer  claims  that  industrial 
s.d«-ty  prourams  can  incorjxirate  self-stickinu 
siiiiis  in  a  low-cost  marking!  proKram  to  re¬ 
duce  accidents.  Tbe  wide  raii^e  of  stink 
siuns  available  cover  most  s.ifety  or  plant 
bousekeepiiiK  situations.  'Iwenty-six  Kroiips 
of  .sinus —coverinu  eb-ctrical  ba/.ards,  fire 
bazards,  first  aid,  industrial  bousekeepinn, 

m.icbinery,  |M-rsonnel,  traffic,  and  n<'i>*'od 
indiistri.il  sinus  — .ire  included  in  tbe  new 
c.italon. 

For  testinn  sample  ot  Br.idy  self-stickiiin 
s.ifety  sinus  and  a  lopy  of  tbe  new,  full- 
I'olor,  illustrated  lat.don,  write  W.  II.  Br.idy 
Company,  727  West  Clend.ile  .Avenue,  Mil- 
w.mkee  0,  Wisconsin. 

BEPOBTS  ON  ( OAE  STl’DIES 

Twi)  rejxirts  on  coal  rese.irib  by  tbe  Bu¬ 
reau  of  .Mines  were  rele.lseil  reieiitlv  by  tbe 
Dep.irtmeiit  ot  tbe  Interior. 

Tbe  publication  iiiiU'eriiiiin  tbe  West  \'ir- 
niiii.i  coal  is  known  as  Be|xirt  ol  Investin.i- 
tions  .54.>'i,  "C.irboiiization  Properties  and 
Petronrapbic  Composition  of  llernsb.iw  Co.d 
from  Boone  Couiitv,  West  Virninia."  It  was 
written  by  B.  (^  P.irks.  II.  |.  O'Donnell, 
C.  \\  .  Birne,  and  F.  II,  Gibson,  all  assinned 
to  tbe  Pittsbiirnb.  Pennsv  Iv  .iiii.i,  st.ition  ol 
tbe  Bureau. 

rbe  second  jmlilii  .ition,  Beport  ol  Investi- 

n.itions  ■'>47.^.  "Prep.iration  (ib.ir.K  teristies  of 
Co.il  Irom  W.isbinnton  Countv,  Pennsvl- 
v.uii.i,"  vv.is  written  bv  T.  E.  (T.iv  and  E.  B. 
P.ilovvitcb.  .dso  ol  tbe  Pittsbiirnb  station. 

Copies  ot  tbe  reports  m.iv  lx-  obt.iined  Irom 
tbe  Public.itions-Distribiition  .Section.  Biire.m 
ot  Mines.  I'StK)  Eorix's  Avenue,  Pittsbiirnb. 
Pennsyiv  .llli.i,  Tbe  |)ublic,itions  sboiild  be 
ideiitilied  bv  iimuber  .md  title. 

DBII.I.ING  INFOBMATION  SHEET 

A  new  priHbu't-intorm.ition  sbeet  desi-rib- 
iiin  reci'iit  developments  in  Triico  ixirt.ible 
.Old  mobile  di.miond  drillinn  ('(piipmeiit  b.is 
be^•n  prep.ireil  bv  M.isonrv  Drillinn  Division. 
W  beel  rnieinn  Idol  Comp.uiv,  l4IK)-()2 
W  est  D.ivison.  Detroit  >S,  Micbin.m. 

\(>vv  products  ilbistr.lted  .md  dcsi  ribed  .ire 
tbe  TriU'o  Minbtv  Model  C,  beav  v -diitv .  port- 
.ible  di.miond  drillinn  m.icbine  lor  drillinn 
boles  up  to  2(1  in.  O.D.  .md  tbe  s.uiie  unit 
lonverted  lor  momitiun  on  .1  triiik  or  low- 
Ix-d  tr.iib  r  tor  test-coriiin  .md  otber  di.miond 
drillinn  on  binbvv.ivs.  .iirixirts,  p.irkinn  lots, 
.md  construction  jobs  Ix'voiid  tbe  power 
lines,  .\ls()  sbovvii  .ire  siii.dler  ITuco  drillinn 
III. u  bines,  triick-mounti  d.  lor  drillinn  vvlier- 
ever  .1  tiiiik  c.m  be  driven.  .Ml  units  .ire 
.iv.ul.ible  with  eleitri,-.  .ur.  or  n.isoline 
pow  er. 

TBl  (  K  (  BANE  BIT  FETIN' 

A  new  12-p.ine  bulletin  just  issued  bv 
Si  lucid  B.int.mi  Comp.uiv  desi  rilx's  .mil  il- 
bistr.ites  tbe  Nbxlel  r-.).)0,  incbidiiin  tbe 
complete  line  ol  B.int.im-built  cr.me  i.irriers 
.iv.ul.ible  lor  mountinn.  .md  tbe  B.int.uii-bmit 
troiit-end  .itt.iibments.  Iiubided  .ire  sec¬ 
tions  devoted  to  st.mil.ird  .md  optional  te.i- 
tiires  Immd  on  tbe  1- ).'>(l. 

Free  coi)ies  ol  tbe  new  bulletin  .ire  av.iil- 


able  from  Scbield  Bantam  Company,  Wav- 
erly,  Iowa. 

TBACTOB  SHOVEL  SPECIFICATIONS 

.A  siXH'ification  bulletin  wbicb,  accordinn 
to  tbe  maimtactiirer,  explains  tbe  features 
that  enable  tbe  new  Mixlel  404  Trojan  tractor 
sbovel  to  deliver  maximum  pr(x.bictiun  for 
tbe  user,  combined  with  fast,  ecxmomical 
oiH-ration,  bas  just  Ix-i-n  released  by  tbe  Tro¬ 
jan  Division  of  Tbe  Yale  &  Town*-  .Manufac- 
tnrinn  (Tmipany. 

Ol  interest  to  bulk  materials  producers  and 
contr.ictors  is  tbe  fact  that  tbe  new  Trojan 
J04  has  tliri'c  iiitercbanneable  buckets  wbicb 
nive  tbe  m.icbine  a  carryinn  capacity  of  Irom 
2  to  4  yd.  Tbe  two-pane  color  bulletin  lists 
tbe  standard  ,ind  optional  eipiipment  for  this 
newest  Trojan  tractor  sbovel  and  is  available 
Irom  Tbe  Vale  Towne  .Manuf.icturinn 
Conip.mv,  Troj.in  Division.  Batavia,  New 
York. 

INGEBSOLI.-BAND  DEEP-HOLE  DBILL 

Innersoll-B.ind  bas  introduced  .1  new, 
lu'.ivv-duty.  dei’p-bole  b.inmier  drill  desin- 
n.ited  .Modid  1)40  tb.it  utilizes  convention.il 
(lett-liand)  rot.ition  .is  well  as  reverse  (rinbt- 

b. md)  rotation.  .Accordinn  to  tbe  manulac- 
tiirer,  a  sidector  incorporated  into  tbe  back- 
be.id  |X‘rmits  instant  ili.inninn  ol  tbe  rotation 
so  tb.it  tbe  power  of  tbe  ilrill  can  1h'  i)ut  to 
work  for  coiiplinn  or  micouplinn  steels,  a  very 
useful  feature  for  efficient  deep-bole  wiirk. 

Tbe  1)40  b.is  a  4-in.  bore  and  bandies  bits 
up  to  'i  in.  in  diameter.  It  is  desinned  to  lx‘ 
used  witli  tbe  Innersoll-B.ind  F.M4  tlrill 
nuide,  wbicb  means  it  can  lx-  applied  to  self- 
proiH'lled  mountinns  siicli  .is  tbe  Innersoll- 
B.ind  CB.AWL-IB,  and  to  vv.inon  drills, 
bvdr.i-booms.  and  pi|M'line  mountinns  that 

c. m  utilize  tins  drill  nnidt'- 

Otber  extr.i  fi'.itiiri-s  i  l.iimed  by  too  m.mu- 
l.ictiirer  ol  tbe  1)40  iiiilude  O-pawl  rot.ition 
.md  .1  i  losed  Irontbead.  Tbe  l(K  ked-iii  D^-in. 
Eeviier  sb.inkpiece  is  desinned  to  ix-rmit  tbe 
use  ot  be.ivier  l*4-in.  bexanon  TyiH-  00  i-.ir- 
biiri/ed  steel  and  I-B  ryiie  ()0  (\irset  bits, 
rbe  drill  .dso  b.is  .1  '2-in.  str.iinlit-tliroiinb 
.lir-.md-w ater  tube  tb.it  provides  exci'ptioii.il 
bole  cle.minn  .mil  resiilt.int  t.ister  ix'iietr.i- 
tion. 

Innersoll-B.ind  Comp.uiv .  II  Broadw.iv. 
New  York  4.  New  York,  will  send  more  di’- 
t.iils  u|Xin  reipiest. 

TONG  TEST  AMMETEB  CATALO(; 

A  new  einlit-p.ine  i.it.don  on  its  iiimplete 
line  of  ronn  Test  .AC-D(’  .Ammeters  bas  just 
Ix'cn  released  by  ('olumbi.i  Electrii  Mfn.  (T)., 
FvIO  ll.imilton  .Avenue,  Cleveland  14,  Obio. 
rbe  bulletin  illustrates  einbt  tyjX's  of  instru¬ 
ments  and  nives  det.iiled  inlorm.ition  on  tbe 
selection  .mil  use  of  'I'onn  best  .Ammeters. 

I  be  free  bulletin,  .iv.iil.ible  Irom  tbe  ni.imi- 
l.iitiirer,  iniludes  prices  .mil  sbippinn 
weinbts. 

H()SF,-( Ol  PLING  Bl  LI.ETIN 

A  new  einbt-p.ine  bulletin  in  color  b.is 
lust  been  .innoimced  by  Hose  Aciessories 
(aimp.inv.  rbe  LF.-III  condensed  i.it.ilon  is 
ilbistr.lted  and  coiit.iins  I'ssenti.il  information 
on  tbe  wide  v.irietv  of  I.E-III  bose  couplinus 
.md  fittinus.  For  .1  ixipv  ol  tbe  bulletin,  write 
to  Hose  .Ai'cessories,  2704  Nortb  17tb  Stnx  t. 
Pbil.ideipbi.i  12.  Pennsv  Iv  am. 1. 


94 


Till  KM’IOMXK.S  K\<.IM-.KR 


MAA-jr\K.  I9.W 


CUSTOM 

BLASTING 

Pipeline  Trenching 
Sewer,  Water,  Gas 
Concrete  Demolition 
Inside  Cities  or 
Inside  Buildings 
Drainage  —  Road  Cuts 

PROJECT 

SUPERVISION  —  TROUBLE  SHOOTING 

ONG 

BLASTING  SERVICE 

3433  SUNSET  DRIVE 
MADISON  5,  WISCONSIN 


Future  Reference 

The  six  issues  of  The  Explosives  Engineer  published  in  1958  ore 
ovoiloble,  bound  attractively  in  cloth.  These  will  be  sent  to 
post-office  addresses  in  the  United  States  and  Canada  for  $6.50 
each,  or  for  $7.50  to  other  countries  (limited). 

Send  remittance  and  order  to: 

The  Explosives  Engineer 

990  KING  STREET  •  WILMINGTON  99,  DELAWARE 


VIBRATION  EFFECTS 

ON 

STRUCTURES  •  WELLS  •  PIPE  LINES 

HAROLD  H.  WHITE 

CONSULTING  ENGINEER 
2831  EAST  14TH  STREET 
JOPLIN,  MISSOURI 

Seismograph  •  Accelerograph  *  Electronic  Comparascope 
Micro  Barograph  Surveys 

Investigation  of  Explosions  and  Explosives  Accidents 


V If*  ♦- 


Dovcy  Rotary  Drill  at  linglt  Cool  Co.,  Shawvill*,  Pa. 

For  faster,  more  economical  drilling  .  .  .  increased 
cool  production  at  lower  cost,  leading  strip  operators 
rely  on  Dovey.  Suitable  for  mounting  on  any  truck, 
Doveys  move  fast  between  blast  holes  .  .  .  ore  easy 
to  set  in  drilling  position.  Available  in  8  models— air 
blast,  mud  pump,  or  combination.  aa  km 


DAVEY/ 


DAVEY  COMPRESSOn  CO. 


KENT,  OHIO 


EXPLOSIVES  USERS  —  If  you  are  experiencing  or  anticipate 
legal  or  public  relations  problems  arising  from  blasting 
effects  — 

Send  For  Our  BROCHURE  Describing  Our  Services 

Pric*  Schedule  Actomponi^s  Brochure) 

Seismograph  Protection 
Preblast  and  Postblast  Property  Inspections 
Condition  Surveys  and  Appraisals 
Electrical  Resistivity  Surveys  —  Vibra>Log  Service 

Seismograph  Rentals  and  Sales 

THE  VIBRATION  ENGINEERING  COMPANY.  INC. 

407  Haileton  Notionol  Bonk  Building  •  Hoxleton,  Penniylvonio 

Phone:  GLodttone  5>1961 

Pittftburgh  Ar«o  Office  B  F  Howell.  Jr  ,  Ph.D.,  P  E  Affilioted  with 

Philip  R  Berger.  Mgr  Chief  Seismologist  Frank  Neumonn.  Seismologist 

Bradford  Road  4546  45th  Ave.,  N.E. 

Bradfordwoods.  Pa  Seottle  5,  Wash 

Phone  WEstmore  5  1655  Phone  lokeview  4  0026 
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RAWL-  IR 


This  concentrated  battery  of  fast-acting,  mobile 
drilling  power  is  sinking  25  to  30  foot  holes 
for  the  main  power  house  excavation  at  Rocky 
Reach  Dam  on  the  Columbia  River,  north  of 
Wenatchee.  Washington.  Under  construction  by 
the  Rocky  Reach  Contractors,  this  major  project 
IS  a  joint  venture  sponsored  by  the  L.  E.  Dixon 
Company  of  San  Gabriel,  Cal.  For  high  sustained 
drilling  speeds,  these  six  Ingersoll-Rand  Crawl-IR 
drills  are  using  2*4"  Carset  bits  and  I-R  Carbur¬ 
ized  Drill  Steels. 

The  Crawl-IR  units  are  also  used  to  drill  90 
foot  grout  holes  around  the  circumference  of  the 
coffer  dam. 


Ingersoll-Rand  Crawl-IR  drills  are  con«pietely 
mechanized,  heavy-duty  units  that  convert  setup 
time  into  driUing  time.  All  motions  — raise,  lower, 
horizontal  swing,  extend,  retract,  and  tower  dump 
and  swing  — are  powered  by  large,  double-acting 
hydraulic  cylinders,  throttle  controlled  from  a 
central  operating  station  on  each  drill.  Rugged 
I-R  air  traction  motors,  independently  controlled, 
move  the  drill  from  place  to  place  — permit  fast, 
accurate  hole  spotting. 

Ask  your  Ingersoll-Rand  rock  drill  engineer 
for  the  inside  story  on  why  Crawl-IR  is  the 
strongest,  most  rugged  crawler  drill  ever  devel¬ 
oped.  Or  send  for  new  Bulletin  No.  4208. 


iF^i  Inoer^oll-Rand 

- J  '  ^  n  Broodway,  New  York  4,  N  Y. 


’oodwoy, 


HK  KNC.INKKR 


A  THUNDERSTORM  FIVE  MILES  AWAY 


lender  certain  conditions,  a  thunderstorm  five  miles  away  can  he  the  source  of 
extraneous  electricity  that  could  result  in  a  premature  blast. 

This  hazard  is  so  well  recognized  that  blasting  operations  are  often  suspended 
whenex  er  a  thunderstorm  is  detected. 

There  is  a  simple,  commonsense  method  of  reducing  this  lost  time  while 
minimizing  the  hazard  of  premature  shots.  Use  Primacord  as  the  “down  line”  to 
detonate  the  charges  in  each  hole  —  and  as  “tnink  lines”  to  connect  all  holes. 

Primacord  is  a  detonating  fuse.  It  cannot  be  set  off  by  sparks  or  normal  vibration 
—  and  even  a  direct  hit  by  lightning  failed  to  detonate  it.  Its  use  simplifies 
loading,  and  will  enable  you  to  plan  your  blasts  to  obtain  better  fragmentation. 

W  hen  all  is  in  readiness  for  the  blast  then,  and  only  then, 

attach  fuse  and  cap  or  electric  blasting  cap  to  the  end  of  your  trunk  line. 

With  Primacord,  vou  call  the  shots! 


THE  ENSIGN-BICKFORD  COMPANY,  Simsbury,  Connecticut 

Since  1836 


GUARD  AGAINST  STRAY  CURRENT  HAZARDS 


rIfUMMjQjCCJut 


M* 


YOU’LL  Q 

WANT/  ' 

THIS  -  ■ 

80-PAGE  BOOK 

FOR  YOUR  REFERENCE  FILE 


SiiKf  its  inception,  I  leic  nies  lias  lu'cn,  and 
c'ontiinu's  to  l)c.  a  pioneer  in  the  de\c'lop- 
inent  ot  imprin  c'd  materials  tor  the  indns- 
trial  c‘\plosi\es  user.  To  help  von  choose 
the  proper  e\plosi\ cs.  hlastini;  agents,  and 
hlastinsi  snpplic's,  wc*  h.i\e  eatherc'd  the 
latc'st  information  and  pnhiishc'd  it  in  a 
handv  SO-paijc'  rc'terenc'c'  miich*. 

l-.x i>h>siirs  Department 

HERCULES  POWDER  COMPANY 

N.  .'e»OQ**tO 

'HXt  Miirket  Street.  II  ilminpton  00,  Delairare 


(.‘omplete  with  photographs,  ri*ferenc‘e 
charts,  and  descriptions  ot  Hercules  Fa- 
plosixc's,  Hlastinn  \i;c'nts,  and  Blastinii 
Snpplic's.  this  enide  was  dc’sipied  to  pro- 
\  ide  Mill  \c  ith  an  np-to-the-mimite  source 
ot  intormation  on  materials  a\ailahle  tor 
hlastini'.  and  their  ett»'eti\  e  nsc\  Sc'iid  tor 
Minr  tree  eop\  todav. 


HERCULES 


i 


t 


( 


! 

♦ 


: 


■l-if 


1 


j 


,.v 


I 


